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(57)Abstract: 

PROBLEM TO BE SOLVED: To correct inclination of an image 
signal toward a high luminance side and to obtain an appropriate 
output picture by allowing the signal conversion means to have 
conversion characteristics for a high luminance image where a 
rising part shifts toward the high luminance side of an input level 
rather than reference conversion characteristics for ordinary 
photographing at the time of flash photographing at a short 
distance. 

SOLUTION: In a signal processing circuit 313, prescribed signal 
processing is applied to an image signal obtained from a CCD 303 
and level adjustment of the image signal is performed by gain 
adjustment of an AGC circuit inside. In an A/D converter 205, 
each pixel signal of the image signal to be obtained from the signal 
processing circuit 313 is converted into a digital signal. In a y 
correction circuit 208, there are plural y correction tables of 
different characteristics and y characteristics of the image signal 
are corrected. In the case of short distance flash photographing 
mode, the y correction table for high luminance image is selected. 
When a bit length of an output signal has a y correction circuit 

smaller than that of an input signal, it becomes particularly effective to perform high luminance correction 
in the y correction circuit. 
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CLAIMS 



[Claim(s)] ~ ~ 

[Claim 1]Are a digital camera which changes an input picture signal acquired by photography by a 
predetermined s.gnal conversion means, and acquires a picture signal for an output, and at the time of flash 
Photographs ,n a short distance Usually, a digital camera provided with a transfer characterTsL Tet^ng- 
out means to set the transfer characteristic for high luminance pictures which a rising portion shifted to 
the *h.gh-.ntens.ty s.de of an input level rather than the standard transfer characteristic for photography as 
said signal conversion means. «-«s>«>Miiy ei& 

[Claim 2]A digital camera characterized by flash photographs in said short distance being the flash 
photographs in a macro mode in the digital camera according to claim 1. 
[Claim 3]The digital camera comprising according to claim 1 or 2- 

A luminosity specifying means as which said transfer characteristic setting-out means specifies the 
luminosity minimum contained in said input picture signal. 

A characteristic determination means to determine that the transfer characteristic for said high luminance 
pictures w.ll rise substantially from near said luminosity minimum. luminance 

soi 3 ^ 4 ^ digit t a ' Camera aCCOrding *? claim 3 ' said luminosity specifying means, Are also a means to 
Sid lum ' nos ' ty t max,mum contained ,n said input picture signal with said luminosity minimum, and 
said characteristic determination means, A digital camera being a means to determine that it rises 
substantially from near said luminosity minimum, and is substantially saturated near said luminosity 
maximum by the transfer characteristic for said high luminance pictures 

LCIa.m 5]A digital camera wherein said characteristic determination means determines the transfer 
characteristic for said high luminance pictures in the digital camera according to claim 3 by carrying out 
In^uU™^ CUrVe Sh ° Wing Standard tranSf6r cha ~ cteris *° *> the high-mtenX side of 

[Claim 6]A digital camera wherein said characteristic determination means determines the transfer 
characteristic for said high luminance pictures in the digital camera according to claim 4 by compressing a 
curve which expresses said standard transfer characteristic with a dynamic range of an outputTvet 
maintained by the input level side. ^ ,evei 

7M reco ^ din e medium having recorded a program for operating the digital camera concerned as a 
digital camera of either claim 1 thru/or claim 6 by being installed in a microcomputer built in a digfcal 
camera and in which computer reading is possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the improvement for obtaining a proper taken 

image in the flash photographs of a short distance about a digital camera 

[0002] 

[Description of the Prior Art]In a digital camera, after digitizing the picture signal acquired with image 
sensors, such as CCD, it transmits to information processors, such as a personal computer, by cable 
connect.on, mfrared ray communication, etc. via recording media, such as a flash memory. And it is possible 

fnnno£ ay u P '° ° n the m0 ? ,t0r ° f CRT> 3 liquid crystal dis P |a y- etc - in a Personal computer. 
L0003]by the way. the gradation (luminosity) in such a monitor — the relation of luminance level [ of not 
linearity but an input signal and a monitor ] x and y serves as gamma characteristics as shown in a 
foHowmg formula to the level of the picture signal with which the characteristic is inputted into a monitor. 

[Equation 1]It is on y=xgamma. for this reason a monitor, and in order to make the gradation of a taken 
image reproduce correctly, it is necessary to amend the gradation of an inputted image according to a 

T^E* amendm f nt is made b V specifically performing beforehand processing (gamma correction) 
which hits the several 1 inverse function. 

[0005] Drawing 19 is a figure for explaining this gamma correction. The horizontal axis x shows the 
lum.nance level of an input signal, and the vertical axis y shows the luminance level of the output signal 
The transfer characteristic curve CO of the input and output shown in drawinjg 19 supports the several 1 
inverse : function and the rising portion from a x axis is x= 0 (black level). The transfer characteristic curve 
CO is the upper limit Xmax of the dynamic range in an input signal, and is set up correspond to the upper 
limit Ymax of the dynamic range in an output signal. And in a monitor, as for the signal to which image 
processing was performed by the correction circuit which has such the transfer characteristic gradation is 
reproduced correctly. 
[0006] 

[Problem(s) to be Solved by the Invention]However, when performing flash photographs for a short 
d.stance, m order that the luminosity of the whole scene may be greatly dependent on flash light the 
influence which the luminescent state of a flash plate has on an exposed state is great However 
rnT-,i/ S fw nCe u 0f flaSh " ght iS n0t necessari, y Properly performed for the following reasons 
L0007J(1) In the case of a camera with a flash plate MACHIKKU function : since a luminescent state 
changes w.th d.spersion in the rising characteristic of a flash plate arc tube, or mechanism dispersion of a 
diaphragm diameter, the lum.nescent state set up automatically is not always acquired It becomes 
exaggerated exposure when it shifts especially to the overluminescence side 

[0008](2) In the case of a camera with a light control function : since the function corresponding to the 
maximum .ght volume of a light control element has a limit, like the flash photographs of a short distance 
when the lum.nos.ty of a scene is especially large, the output of a light control element is saturated and ' 
the lum.nos.ty of a scene cannot be detected correctly. As a result, although the scene has high-intensity 
actually, luminescence of a flash plate cannot be stopped. 

[0009]If the luminescent state of a flash plate becomes unsuitable by these causes, the photoed picture 
will become exaggerated exposure in many cases. 

[0010]The taken image, as for, exaggerated exposure was carried out by the above-mentioned reason 
comprises a p.cture signal which inclined toward the high-intensity side as a whole. And when a gamma 
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correction circuit etc. perform image processing as it is and it reproduces the taken image by which 
exaggerated exposure was carried out by monitor, there is no tightness in a shadow part and it is 
reproduced as a picture which gives the impression which flew to the whole white 

[001 1]This is the result of being contrary to a photography person's intention unlike the high-key concept 
of performing the image pick-up which used the high-intensity side intentionally, and to prevent such a 
situation is desired. However, in the case of flash photographs, since the luminosity of the scene at the 
time of flash plate luminescence cannot be directly checked with the naked eye before a photography 
Pnn^oS em,tt,ng ,,ght !t is diffi cult C 't ] to amend an automatic exposure to the undershirt side a priori 
L0012JSince to automate so that the photographing results which can be satisfied especially mostly in the 
case of the d.gital camera of a compact type without performing fine adjustment may be obtained is 
demanded, it is not appropriate to require complicated setting out of a photography person only within the 
time of flash photographs for a short distance. 
[0013] 

[Objects of the Inventionjln light of the above-mentioned problems, an object of this invention is to provide 
the digital camera art in which it is a short distance, and the bias of the picture signal by the side of high- 
intensity can be corrected also in the case of flash photographs, and a proper outputted image can be 
obtained to it. 
[0014] 

[Means for Solving the Problem]In order to solve an aforementioned problem, an invention of claim 1 Are a 
digital camera which changes an input picture signal acquired by photography by a predetermined signal 
conversion means, and acquires a picture signal for an output, and at the time of flash photographs in a 
short distance Usually, a rising portion is provided with a transfer characteristic setting-out means to set 
the transfer characteristic for high luminance pictures shifted to the high-intensity side of an input level as 
SIS cif COnversion means ' rather than the standard transfer characteristic for photography 
L0015JIn a digital camera which an invention of claim 2 requires for an invention of claim 1 flash 
photographs in said short distance are the flash photographs in a macro mode 

[0016]In a digital camera concerning an invention of claim 1 or claim 2, an invention of claim 3 said transfer 
characteristic setting-out means, It has a luminosity specifying means which specifies the luminosity 
minimum contained in said input picture signal, and a characteristic determination means to determine that 
the transfer characteristic for said high luminance pictures will rise substantially from near said luminositv 
minimum. 

[0017]In a digital camera concerning an invention of claim 3, an invention of claim 4 said luminosity 
specifying means, It is a means to also specify the luminosity maximum contained in said input picture 
signal with said I luminosity minimum, and said characteristic determination means is a means to determine 
that «t rises substantially from near said luminosity minimum, and is substantially saturated near said 
luminosity maximum by the transfer characteristic for said high luminance pictures. 
[0018]In a digital camera which an invention of claim 5 requires for an invention of claim 3 said 
characteristic determination means determines the transfer characteristic for said high luminance pictures 
by carrying out parallel translation of the curve showing said standard transfer characteristic to the hieh- 
intensity side of an input level. e 
[0019]In a digital camera which an invention of claim 6 requires for an invention of claim 4 said 
characteristic determination means determines the transfer characteristic for said high luminance pictures 
by compressing a curve which expresses said standard transfer characteristic with a dynamic range of an 
output level maintained by the input level side. 

[0020] By being installed in a microcomputer which an invention of claim 7 is a recording medium in which 
computer reading is possible, and was built in a digital camera. A program for operating the digital camera 
[0°02 C 1] 35 3 d ' gltal ° amera concernin e an invention of either claim 1 thru/or claim 6 is recorded. 

[Embodiment of the Invention]<A. 1st embodiment important section composition of A-1 digital camera> 
drawing ^- drawing 3 _are the figures showing the important section composition of the digital camera 1 
concerning a 1st embodiment of this invention, drawing 1 is equivalent to a front view, drawing 2 is 
equivalent to a rear elevation, and drawing_3Js equivalent to a bottom view. These figures are not 
necessarily following triangular projection and aim at illustrating the important section composition of the 
digital camera 1 notionally. 

[0022]As shown in these figures, the digital camera 1 is a structure divided roughly into the camera body 
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part 2 and the approximately cylindrical image pick-up part 3 of approximately rectangular parallelepiped 
shape, and it is equipped with the image pick-up part 3 to the camera body part 2 via the support member 
19 in a flat surface parallel to the mounting surface of the camera body part 2, enabling free rotation so 
that desorption is possible. 

[0023]The image pick-up part 3 has a formation part of the imaging system which consists of optoelectric 
transducers, such as the imaging lens slack macroscopic zoom lens 301 and CCD (ChargeCoupled Device) 
It is a formation part for changing and incorporating the optical image of a photographic subject into the 
picture which comprises each pixel of CCD with the charge signal by which photoelectric conversion was 
carried out. 

[0024]The macro zoom lens 301 is allocated inside the image pick-up part 3, the image pick-up circuit 
provided with the CCD color area sensor (; only called "CCD" below — are hiding in the back side of the 
macroscopic zoom lens 301, and not shown in drawing,! - drawin g 3) is established in the proper place of 
the rear position of this macro zoom lens 301. And the proper place of the image pick-up part 3 is 
equipped with the modulated light sensor 305 which receives the catoptric light from the photographic 
subject of flash light. 

[0025]On the other hand, the camera body part 2 has the contact button 13 in which external connection 
of the applied part 17 and personal computer of the memory card 8 which are LCD display 10 and 
recording medium which consist of backlit LCD (Liquid Crystal Display) is carried out. After performing 
predetermined signal processing to the picture signal incorporated mainly in the above-mentioned image 
p.ck-up part 3. the display to LCD display 10. record to the memory card 8. transmission to a personal 
computer, etc. are processed. 

[0026]Hereafter. the camera body part 2 is explained in full detail. The camera body part 2 builds in the 
card loading part 17 loaded with the memory card 8 which stores a taken image as a recorded image and 
the cell loading section 18 which loads with four AA dry cells, for example so that a series connection is 
possible, as shown in drawing 3. The digital camera 1 is driven with the power supply battery which 
consists of a series connection of four dry cells with which the cell loading section 18 is loaded altogether 
as an except.on of RTC219 mentioned later. When desorbing the memory card 8 and a power supply 

rfM te ^'r° Pening 3nd C '° Sing ° f the ' id 15 ° f the Clam she " type formed in the bott °m are performed 
ON/OFF of a power supply is performed by electric power switch PS provided in the back of the camera 
body part 2. 

[0027]As shown in drawing 1 at the front face of the camera body part 2. the grip 4 is prepared for the 
left-lean.ng proper place, and the internal flash 5 is prepared for the upper right proper place, respectively 
And the contact button 13 is formed in the right lateral of a camera body so that a computer can be 
connected from the exterior of the digital camera 1 . 

[0028]As shown in dravymg. 2. in the left-leaning proper place of the back of the camera body part 2 LCD 
display 10 is formed and floor line mode (flash plate) configuration switch 1 1 is formed in the left-leaning 
upper part of LCD display 1 0. As luminescence mode which switches the luminescence mode of the 
internal flash 5, For example, the "automatic luminescence mode" which controls 
luminescence/nonluminescent one of built-in FURA@SSHU 5 automatically according to photographic 
subject luminosity, The forced-light-emission mode" in which the internal flash 5 is made to emit light 
compulsonly irrespective of photographic subject luminosity, There is "luminescence prohibition mode" 
which does not make the internal flash 5 emit light compulsorily irrespective of photographic subject 
luminosity and each of these modes change cyclically [ whenever it pushes the floor line mode setting 
switch 1 1 ] one by one, and are set up. 

[0029]Photography / reproduction mode configuration switch 14 of the sliding type of two points of 
contact are formed in the conservative upper part of LCD display 10. and a change with "photographing 
mode and reproduction mode is performed. Photographing mode is the mode which photos a 
photographic subject, and LCD display 10 performs the monitor display (equivalent to a view finder 
function) of a photographic subject. Reproduction mode is the mode which carries out the repeat display of 
the picture recorded on the memory card 8 to LCD display 10. For example, if it slides to the right 
reproduction mode will be set up, and photographing mode will be set up if it slides to the left 
[0030]Under [ of LCD display 10 ] the left, the compression ratio change over switch 12 of the sliding type 
is formed, and the compression ratio K of the data of the picture which should be stored in the memory 
card 8 is chosen. Selection setting of two kinds of compression ratios K of one eighth and 1/20 can be 
carried out with the compression ratio setting-out slide switch 12. For example, if the compression ratio 
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sett.ng-out slide switch 12 is slid to the right, compression ratio K=1/8 will be set up. and if it slides to the 
left, compression ratio K=1/20 will be set up. In this embodiment, although it can be made to carry out 
selection setting of two kinds of compression ratios K, it is made to carry out selection setting of three or 
more kinds of compression ratios K. 

[0031]The liquid-crystal-display slide switch 16 for turning on and off the display of LCD display 10 on the 
right of the compression ratio setting-out slide switch 12 is formed. By making the liquid-crystal-display 
sl.de switch 16 into an OFF state, the display of LCD display 10 can be suspended and consumption of a 
cell can be suppressed to the minimum. 

[0032]The macro button 20 which sets a macro mode to the right of the liquid-crystal-display slide switch 
16 is formed. By carrying out the depression of the macro button 20, macro photographing becomes 
possible. For example, the photographic subject of card size can be photoed in the size of the whole 
screen. 

[0033]In addition, the UP switch 6 for top delivery and the DOWN switch 7 are formed in the center of 
abbreviated at the upper surface of the camera body 2, and these are reproduced in order of the top 
number to which the recorded image already stored in the memory card 8 was given by each of the 
recorded image. A recorded image is updated one by one by the order (photoed order) in which a top 
number increases whenever it pushes the UP switch 6, and LCD display 10 is reproduced A recorded 
image is updated one by one by the order in which a top number decreases whenever it pushes the DOWN 
switch 7, and LCD display 10 is reproduced. The shutter release 9 is formed in the upper surface of the 
camera body 2 at rightist inclinations, and erasing switch D for eliminating the recorded image stored in the 
memory card 8 is provided in the left. The optical finder 21 which is caudad used for the silver salt lens 
shutter camera between the UP switch 6 and the DOWN switch 7 is formed 

[0034]<Functional block functional block of A-2-1. image pick-up part 3> of A-2. digital camera> drawin g 
4_.s a functional block diagram of the digital camera 1. In the figure, CCD303 carries out photoelectric 
conversion of the light figure of the photographic subject by which image formation was carried out with 
the macro zoom lens 301 to the picture signal (signal which consists of a signal sequence of the pixel 

rnno a J^ eCe,Ved bV 6aCh PiXe ° ° f the CO '° r com P° nent °f R (red), G (green), and B (blue), and outputs it 
L0035JThe digital disposal circuit 313 performs predetermined analog signal processing to the picture signal 
of the analog obtained from CCD303. For example, CDS (correlation double sampling) processing and AGC 
(automatic gam control) processing are performed. The former processing will reduce the noise of a picture 
signal and the latter processing will perform level adjustment of a picture signal, respectively 
[0036] Level adjustment of a picture signal is performed in relation to shutter speed. Since the diaphragm of 
the image pick-up part 3 is fixed, exposure control is performed by adjusting the light exposure of CCD303 
i.e., charge storage time, with the timing generator 314. However, photographic subject luminosity will be 
low underexposure when shutter speed is quick. In order to amend this, level adjustment of a picture signal 
is performed in the digital disposal circuit 313. 

[0037]That is, exposure control is performed combining shutter speed and a gain adjustment at the time of 
low-.ntens.ty. Level adjustment of a picture signal is performed in the gain adjustment of the AGC circuit in 
the digital disposal circuit 313. 

[0038]The timing generator 314 generates the driving control signal of CCD303 based on the reference 
clock transmitted from the timing control circuit 202. As a driving control signal, there are signals such as 
read control signals (a Horizontal Synchronizing signal, a Vertical Synchronizing signal, a transfer signal 
etc.) of the timing signal of an integration start / end (an exposure start / end) and the light-receiving ' 
signal of each pixel, for example. 

[0039]The light control circuit 304 is a circuit for controlling the light quantity of the internal flash 5 in 
flash photographs to the predetermined light quantity set up by the whole control part 21 1. If the catoptric 
light of the flash light from a photographic subject is detected as light income of the modulated light sensor 
305 simultaneously with an exposure start and this light income reaches predetermined light quantity in 
flash photographs. The l.ght control circuit 304 is outputted to the flush control circuit 214 which mentions 
floor line control circuit emission stopping signal STP later, and it is controlled so that the light quantity of 
the internal flash 5 turns into below predetermined light quantity. 

[0040]The functional block of A-2-2. image pick-up part 3> camera body 2. CPU besides the internal 
flash 5. LCD display 10, the contact button 13, and the card material well 17 was provided and it has the 
whole control part 21 1, the timing control circuit 202, and A/D converter 205 which relate the drive of 
each part of the digital camera 1 mutually, and control it in generalization. Among these, the whole control 
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part 2 11 comprises a microcomputer provided with RAM21 1C used as the rewritable flash memory 21 1B 
which has memorized the control program besides CPU21 1 A etc., and an operating memory. It has the 
black level correction circuit 206, the white balance (WB) circuit 207, the gamma correction circuit 208 the 
image memory 209-1 to 209-6, VRAM210, and the final controlling element 250. It has card interface 212 
communications interface 213, flush control circuit 214, and RTC(Real Time Clock) 219 The details of ' 
above-mentioned each part are explained below. 

[0041 ]A/D converter 205 changes into a 10-bit digital signal (image pick information) each pixel signal of 
the picture signal acquired from the digital disposal circuit 313. A/D converter 205 changes each pixel 
signal (analog signal) into a 10-bit digital signal based oh the clock for the analog to digital conversion from 
the timing control circuit 202. 

[0042]The timing control circuit 202 is controlled by the whole control part 21 1, and generates the clock to 
the digital disposal circuit 313, the timing generator 314, and A/D converter 205 
[0043]The black level correction circuit 206 amends the black level of the digital pixel signal (it only 
abbreviates to picture element data" hereafter.) by which the A/D conversion was carried out with A/D 
converter 205 to the black level of a standard. 

[0044]The level conversion table which is inputted from the whole control part 21 1 and which is a 
correction condition preset value of a white balance is used for the WB circuit 207 To the black-level- 
correction finishing picture element data obtained from the black level correction circuit 206 the level of 
each color component of R, G, and B is changed, and white-balance-correction processing is performed 
The conversion factor (inclination of the characteristic) of each color component of a level conversion ' 
table is set up by the whole control part 21 1 for every image pick. 

[0045]A gamma correction circuit amends the gamma characteristics of a picture signal The gamma 
correction circuit 208 has several gamma correction tables where gamma characteristics differ and 
performs gamma correction of picture element data on a predetermined gamma correction table according 
to a photographing scene or a photographing condition. The details of a gamma correction table are 
mentioned later. . 

[0046]The image memory 209 (209-1 to 209-6) is a memory which memorizes the picture element data 
outputted from the gamma correction circuit 208. The image memory 209-1 to 209-6 has a storage 
capacity for one frame respectively. That is, when CCD303 has a pixel of an n line m sequence, the image 
memory 209-1 to 209-6 has a storage capacity of the picture element data for a nxm pixel and is 

r^^i n ^ e - PlC t ,r i e,eme " t ^f'u" Wh6re 6ach Picture dement data °°™sP°nds, respectively. 
L0047JVRAM210 is a buffer memory of the picture signal by which a repeat display is carried out to LCD 
display 10. VRAM210 has a storage capacity of the picture signal corresponding to the pixel number of 
LOU display 10. 

[0048]After predetermined signal processing is performed to each picture signal of the picture picturized 
by 1 /every 30 (second) by the image pick-up part 3 by A/D converter 205 - the gamma correction circuit 
f° 8 A '" a P hotogr ap h,ng ^andby state, while the image memory 209 memorizes, It is transmitted to 

2 n -V, °, C ?^°' Part 21 1 ' and the Picture based on tne P icture si S nal memorized by 
VRAM210 ,s displayed on LCD display 10. Therefore, the photography person can recognize an object 
image visually by the picture displayed on LCD display 10. In reproduction mode, after signal processing 
predetermined in the picture read from the memory card 8 with the whole control part 211 is performed it 
is transmitted to VRAM210 and a repeat display is carried out to LCD display 10 

[0049]Card I I/F212 is an interface for performing writing of the picture signal to the memory card 8 and 
read-out of a picture signal. I/F213 for communication is the interface with which it was based on the USB 
standard ,n order to make possible external connection of the communication of the personal computer 40. 

[0050]The software of each control performed with the microcomputer in the whole control part 21 1 mav 
be beforehand recorded on the flash memory 21 1 B in the whole control part 21 1 fixed. In the case of 
upgrade of the software, it may install in the microcomputer via an external recording medium About 
installation the program currently recorded on the recording medium will be transmitted to the flash 
memory 21 IB in the whole control part 211. and will be saved. And when operating the program saved at 
the flash memory 21 IB. the program is developed to RAM21 1C in the whole control part 21 1 and the 
routine according to it is performed by CPU21 1 A. 

[0051] As such a recording medium, it may have the same specification as the memory card 8 for image 
recording, and an mstall program may be the memory card recorded beforehand, and they may be the 
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fnSon!" 6 ^ 6 ^ 3 41 ' SUCh 38 CD ~ R0M in which ^ding [ personal computer / 40 ] is possible 
L0052JIn the case of the latter, the personal computer 40 and the digital camera 1 are made into a 
communication possible state by cable connection or infrared ray communication, and an install program is 
transmitted to the m.crocomputer in the digital camera 1 via the personal computer 40 An upgrade 
program is incorporated into the personal computer 40 via online correspondences, such as a network and 
.t can be further transmitted to the microcomputer in the digital camera 1, and can also be installed. In this 
case, the hard disk in the server by which network connection was carried out, the hard disk in the 
ro e o r KTThT P ^ er T f tC - °7« ^ considered to be the ^cording media of an upgrade program, 
rnn^n-r^ « u C ' rCU,t 214 ' S 3 ° ,rcuit which controls luminescence of the internal flash 5 

L0054]The flush control circuit 21 4 controls existence, light quantity, light-emitting timing etc of ' 
luminescence of the internal flash 5 based on the control signal of the whole control part 211. and controls 
control circuit 304 ***** °" emission st °PP in g s '^al STP inputted from the light 

[0055]RTC219 is a clock circuit for managing a photographing date. At drawing 1 - d rawing 4 it drives with 
another power supply which is not illustrated. 

ESJTE n n ow C M 0ntr0 J l L ng 7 e !! me u t 250 P °. ssesses the switch equivalent to the UP switch 6 mentioned 
above, the DOWN switch 7, the shutter release 9, the floor line mode setting switch 1 1 , the compression 
rat.o setting-out sl.de switch 12, and the photography / reproduction mode configuration switch 14 The 

rn 0 n^i t0 6aCh Part ° f the digital camera 1 is rec > uired from the whole control part 21 1 
L0057]The whole control part 21 1 consists of microcomputers, controls organically the drive of each 
member in the image p.ck-up part 3 mentioned above and the camera body part 2 and carries out 
generalization control of the photographing operation of the digital camera 1 

LO^058]Pj3wing_5_i S a block diagram showing the internal function realized by CPU21 1 A in the whole control 
P a a memor,es 2118 and 2UC - As ^own in the figure, the whole control part 21 1 is 

prov,ded with the lum.nos.ty judgment part 211a and the shutter speed set part 21 1b for setting ud an 
exposure control value (shutter speed (SS». In a photographing standby state, the luminosity judgment part 
211a computes luminance data using the picture captured into 1 /every 30 (second) by CCD303, and judges 
the luminosity of a photographic subject. juages 
[0059jNamely, the luminosity judgment part 21 1a uses for the image memory 209 the image data 
memorized in updating, The storage area of the image memory 209 is divided into nine blocks the 
um.nance data which represents each block using the picture element data of the color component of G 

mnfiniTh 0 6aC , b ' OCk iS computed - and the luminosity of a photographic subject is judged. 
[0060jThe shutter speed set part 21 1b sets up shutter speed (reset time of CCD303) based on the 
decision result of the luminosity of the photographic subject by the luminosity judgment part 21 1 a The 
£^SS^W 21 lb 3 tab ' e ° f ShUtt6r SP6ed SS Wh,Ch -^^ateVluminosity'and shutter 

C initia !/f' n f ° f + the sh " tte »- ^eed SS is carried out to 1/128 (second) (shutter speed with the 

si iTrt £ Z V • t T ° f Camera Startin& 3nd 3 3 P hot °eraphing standby state. The shutter speed 
set part 21 1b carries out change settmg out one step at a time from an initial value at the high speed or 

ISSSjS^^an^ deciSi ° n resu,t ° f the ' uminosity ° f the photographic subJect by the 

[0062]Although image picks are pictures (this kind of image pick is hereafter called "natural drawing" ) of 
the usual photography such as scenery and a person, the whole control part 21 1 , It has further the image 
tZTH h P3rt » W ^i UdgeS Aether they are pictures (a picture similar to this kind of binary fo maf 
St, , 6d character drawing".) drawn on the board, such as a character and a chart 

L0063]The image dec.s.on part 21 1e creates the histogram of the luminance data of each picture element 

S'SLiTS " T r?^ data C ,° nStitUteS the ima ^ ** by the image memory 209 

and judges the contents of the .mage p.ck based on this histogram. Generally, in the case of natural 
drawmg. there are few b.ases of luminance distribution, and the histogram of the luminance data of an 

P, t SerV6S V u^* iS Ca J' ed 1 equa, - division cl °t" ^at has a peak value which is one. On the other 
hand. ,n the case of character drawing like Monju drawn on the white board, the bias of luminance 

divSolfclotn 3 . 3t b ' ank SPaCe b ' aCk Character part ' respectively, and it becomes 2 equal- 

^l^t^' ' mag t decisi l on P art 21 1 « distinguishes whether an image pick is natural drawing or it 
is character drawing by d.stmgu.shing whether the histogram of the luminance data of an image pick \s 1 
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equal-division cloth, or it is 2 equal-division cloth. And this decision result is memorized by the memory 

[0065]In order that the whole control part 21 1 may perform setting out of suitable shutter speed SS 
gamma correction, and filtering amendment (after-mentioned) according to a photographing scene It has 
further the scene judgment part 21 1 c which judges four kinds of photographing scenes, a "low-intensity 
scene , an inside luminosity usual scene", an "inside luminosity backlight scene", and a "high-intensity 
scene. Like indoor photography or night photography, a "low-intensity scene" is a scene to need a fill-in 
flash with a flash plate, and usually an "inside luminosity usual scene", The illumination light (available light 
and artificial light are included) to a main object is a follow light, and since the luminosity is suitable it is a 
scene which can be photoed [ having no fill-in flash and ]. Although the "inside luminosity backlight scene" 
is suitable for an overall luminosity, since the illumination light to a main object is a backlight, flash plate 
luminescence is a desirable scene and a "high-intensity scene" is an overall very bright scene, for example 
like photography in the sea and the skiing area of fine weather. Low-intensity, inside luminosity, and a high- 
intensity scene judging are performed based on the preset value of shutter speed SS. In an inside 
lum.nos.ty scene, a periphery judges with an "inside luminosity backlight scene", when brighter [ beyond a 
predetermined value ] than a center section. The decision result of the scene judgment part 211c is also 
memorized by the memory 21 1d. 

[0066]The filter part 21 1f which performs filtering processing in order that the whole control part 21 1 may 
perform recording processing of the above-mentioned taken image. It has further the recorded image 
generation part 21 1g which generates a thumbnail image and a compressed image, and the reproduced 
•mage generation part 21 1h which generates a reproduced image signal in order to reproduce the picture 
signal recorded on the memory card 8 to LCD display 10. 

[0067]The filter part 21 1f amends the high frequency component of the picture which should be recorded 
by a digital filter to the picture signal from the image memory 209, and amends the image quality about an 
outline. The digital filter to which the filter part 21 1f performs standard outline correction about each of 
compress.on ratio K= 1/8, and 1/20, A total of five kinds of digital filters of two kinds of digital filters which 
strengthen an outline, and two kinds of digital filters which weaken an outline are provided to this standard 
outline correction. 

[0068]The recorded image generation part 21 1g generates the thumbnail image and compressed image 
which should read a picture signal from the image memory 209 via the filter part 21 1f and should be 
recorded on the memory card 8. Scanning the recorded image generation part 21 1g from the image memory 
209 to a raster scanning direction. A picture signal is read every 8 pixels in the both directions of a 
transverse direction and a lengthwise direction, respectively, and it records on the memory card 8 by 
mnRoTT!!'" 5 t0 th *™ morv card 8 ^nnected via card I/F212 one by one, generating a thumbnail image. 

90Q £ \h "11 g D ene ; ation pa * 21 lg reads a " the P ictur « Anient data from the image memory 

209 via the filter part 2 1 1 f, Predetermined compression processing by JPEG systems, such as two- 
dimensional DCT transformation and Huffman encoding, is performed to these picture element data the 
picture signal of a compressed image is generated, and this picture signals set is recorded on this image 
area of the memory card 8. 

[0070]As shown in drawing 6 , with the compression ratios 1/20, picture part memory of 40 tops is [ the 
picture memorized with the digital camera ] possible for the memory card 8, and each top. The portion of 
tag information, the picture signal (640x480 pixels) of the high resolution compressed in JPEG form and 
the picture signal for thumbnail indications (80x60 pixels) are recorded. It is possible to treat for examole 
as a graphics file of EXIF form in each top unit. ' 
[0071]<the outline of A-3. gamma correction> — according to the feature of this invention, the gamma 
correction table set as the gamma correction circuit 208 by the short distance and a flash mode is 
explained below. 

[0072] Drawing 7 is a figure showing the example which generated the histogram from the input picture 
signal. In draw.ng _7, a horizontal axis shows luminance level x and a vertical axis shows the pixel number n 
and it becomes high-intensity, so that x becomes large. Xmax in x-axis Kami shows the upper limit of the ' 
dynam.c range in a picture signal, and the luminance level from which Pmin serves as the minimum in the 
histogram HS, and the luminance level from which Pmax serves as the maximum in the histogram HS are 
shown. 

[0073]When flash photographs are carried out in the macro mode which is the typical mode of short- 
distance photography, a picture signal with a histogram as shown in the example of drawing 7 is acquired. 



That is. it is not in agreement with the luminance level 0. and the luminosity minimum Pmin serves as a 
picture signal which inclined toward the high-intensity side on the whole, and serves as a picture by which 
exaggerated exposure was carried out. In the case of such a picture signal, effective contra Strange PW as 
data becomes between Pmin-Pmax. 

Shtr^Vf eCtiV !, C ° nt r St vr ge P « Th6n ' ° rder C ° f the dynamic ran * e of an output side ] to match 
with the whole mostly and to utilize effectively, It is the short-distance photography represented with a 
macro mode, and, in the case of flash photographs (following "short-distance flash mode"), not the usual 
gamma correction table shown in drawing 19 but the gamma correction table for high luminance pictures 
explained below is used. 

[0075]Drawiiig.8_is a figure showing the transfer characteristic of gamma correction table TA for high 
luminance pictures set as the gamma correction table 208 in a short-distance flash mode as gamma 
transfer characteristic curve Cm. In drawing 8, it is high-intensity, so that a horizontal axis shows input 
luminance level x, a vertical axis shows output luminance level y and a value becomes large Xmax on a x 
axis shows the upper limit of the input luminance level. Ymax on the y-axis shows the upper limit of the 
output luminance level. 

[0076]This transfer characteristic curve Cm (following "transfer characteristic curve for high-intensity") 
Usually when only the predetermined offset value X0 (X0>0) carries out parallel translation of the transfer 
characteristic curve CO (followmg standard transfer characteristic curve") for photography to the high- 
intensity side in x shaft orientations, The rising portion PS is shifted to the high luminosity side and it is 
made to rise from the value X0 which is not zero substantially. 

[0077]In here, the maker side performs many short-distance flash photographs experimentally about a 
various scene and conditions, and this offset value X0 can process statistically the histogram obtained by 
it, and can opt for them. For example, the value equivalent to 5% of the bottom of the distribution of the 
value of the minimum luminance level Pmin of drawing 7 obtained in many experimental photography can be 
determined as a statistical lower limit, and the offset value X0 can be determined according to the 
statistical lower limit. 

[0078]Although it stops corresponding to the y-axis upper limit Ymax thoroughly and the gap G arises near 
y axis upper limit Ymax near x-axis upper limit Xmax by this parallel translation, Since usually "will be gone 
to sleep considerably by gamma transfer characteristic curve near x-axis upper limit Xmax. this gap G is 
quite small and a problem does not not much have it substantially (according to a 3rd after-mentioned 
embodiment, the improvement about this point is made). 

[0079]In order to process the 10-bit picture signal changed with A/D converter 205. Input picture signals 
are specifically 10 b,t configurations for every color component of RGB. The output image signal is 
specficaNy made into 8 bit configurations for every color component of RGB. and is set to Xmax=1023 
Xm.n-0 Ymax-255 and Ymin=0 in this case so that record to the memory card 8 can be performed ' 
efficiently. Although gamma transfer characteristic curve Cm of drawing_8„can be set up in common about 
each color component of RGB. ,t may set up a transfer characteristic curve for high-intensity which is 
different for every color component according to the characteristic of a monitor 

L0080]When it is not short-distance photography (that is. they are middle distance photography or long 
distance teleradiography), and when [ even if it is short-distance photography. ] luminescence prohibition 
mode is chosen, not the transfer characteristic curve Cm for high-intensity but the standard transfer 
characteristic curve CO is used. 

[0081] As mentioned already, in the digital camera 1, two or more gamma correction curves CO 
corresponding to two or more kinds of scenes, such as "low-intensity scene" and "inside luminosity usual 
!? + u ne u ll ' „ ~ are prepared as a e amma correction curve used in the usual photography 
Although these are all transfer characteristic curves which rise from the input lower limit Xmin 
substantially, they can adopt the one curve CO predetermined [ of them ] as the standard transfer 

t^Z^T^Z 6 C °: and f > enerate the transfer characteristic curve Cm for high-intensity based on 
the standard transfer characteristic curve CO. 

[0082]<Outline of operation of A-4. digital camera 1> drawing _9Js a flow chart explaining the outline of 
operation of the digital camera 1 . 

[0083]First. a photography person sets up a fundamental photographing condition before Step S1 When 
not setting up a photographing condition in particular, standard photographing mode is set up by default 
And in Step SI, while a photography person recognizes a photographic subject visually with LCD display 10 
or the optical finder 21, the depression of the shutter release 9 is carried out 
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[0084]This is answered and photographing operation is performed automatically at the following step S2. 
Here, when it is automatic-judged whether the illumination of a photographic subject runs short when the 
flash plate is being made into automatic luminescence mode and it runs short, the flash plate 5 emits light 
automatically. In the case of forced-light-emission mode, the flash plate 5 emits light compulsorily. 
[0085JIn Step S3, a photographing condition is photography by a macro mode, or [ that is, ] it is judged 
whether the macroscopic button 20 was pushed and photography was made. In being photography by a 
macro mode, it progresses to step S4. On the other hand, in not being a macro mode, it progresses to Step 
S6. When a digital camera has an automatic focus function, it is good also considering whether it is 
photography in the short distance which the distance of a photographic subject turns into from a camera 
irrespective of whether it is a macro mode in Step S3 below in a predetermined distance (for example, 50 
cm) as criteria. The judgment in this case can be performed by comparing that distance signal with a 
distance threshold with reference to the distance signal acquired from the ranging unit provided in the 
digital camera for automatic-focusing doubling etc. 

[0086]In step S4, it is judged whether a photographing condition is flash photographs. That is, in the case 
of flash photographs, it progresses at Step S5, but when that is not right, it progresses to Step S6 as well 
as Step S3. 

[0087]The judgment of the photographing condition in Step S3 and step S4 is performed by the whole 
control part 21 1. 

[0088]Here, generally it is short-distance photography, and it is as follows when the judging standard of 
whether to be flash photographs is arranged. 

[0089](1) short-distance photography ******** — : — as a case where short-distance photography is set 
up by a manual. Set distance the case (when it is a digital camera in which lens replacement is possible 
the case where it exchanges for a macro lens is included) where a photography person chooses a macro 
mode as illustrated here, and when a photography person performs focusing by a manual may be below a 
predetermined threshold distance. 

[0090]The whole control part 21 1 judges whether in the case of the former, it is set up with the mode 
selection button etc. at the macro mode. When a photography person compares with the case of the latter 
the distance which carried out manual setting out, and the above-mentioned threshold distance as a focus 
distance, the whole control part 211 will know whether it is short-distance photography. 
[0091]In the case of the digital camera provided with the ranging unit with an automatic focusing function 
as mentioned already, when the object distance as a result of automatic-focusing doubling is below a 
predetermined threshold distance, it is judged with it being short-distance photography. 
[0092]The focusing mechanism according to a macro mode setting button and a manual [ in each of these 
case J, And the equipment configuration for an automatic focusing function is functioning as an object 
distance setting-out means, respectively, and when the whole control part 21 1 refers to the state of those 
object distance setting-out means, the photographing condition of whether to be equivalent to short- 
distance photography is judged. 

[0093](2) flash photographs ******** — : — if set as forced-light-emission mode by the manual, it will 
become flash photographs irrespective of the state of a photographic subject. 

[0094]When automatic luminescence mode is chosen, the luminosity of a photographic subject is detected 
by reading the output value of the CCD image sensor in the image pick-up part 3, for example in the half 
pressed state of the shutter release 9, and it will be set up make a flash plate emit light if the luminosity is 
darker than a predetermined threshold. For this reason, in automatic luminescence mode, it is determined 
according to the result obtained with the combination of these photographic subject luminosity detection 
means and a threshold comparison means whether to be flash plate luminescence, and refer to that result 
for the whole control part 21 1. 

[0095]Therefore. if it expresses including the both sides of the case in forced-light-emission mode, and the 
case where luminescence is performed under automatic luminescence mode, the whole control part 21 1 will 
judge the photographing condition of being flash photographs with reference to the decision results of a 
flash plate luminescence determination means. 

[0096]Although it returns to drawing 9 in the case of short-distance flash-photographs mode and it 
progresses to Step S5, In this case, since the picture signal which inclined toward the high-intensity side 
with a histogram as shown in the example of drawing 7 is acquired, gamma correction based on gamma 
correction table TA for high luminance pictures which is illustrated to drawing 8 is performed in the gamma 
correction circuit 208. 
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[0097]In Step S5a, the selection or setting out of gamma correction table TA for high luminance pictures is 
performed first there. The selection or setting out in this gamma correction table TA is explained below 
with reference to drawing 10. 

[0098]When the gamma correction table TO usually for photography and .. which have the standard transfer 
characteristic curve CO and ... and gamma correction table TA for high luminance pictures are set up 
beforehand in parallel in the gamma correction circuit 208, gamma correction table TA for the high 
luminance pictures of them is chosen. That is, as shown in drawing 1 0 (a), gamma correction table TA will 
be chosen by the selector 208a by the switching signal from the whole control part 211 
[0099]When it is constituted at every photography so that the gamma correction table for high luminance 
pictures may be set as the gamma correction circuit 208, CPU reads the table of the standard transfer 
characteristic curve beforehand memorized by the memory in the whole control part 21 1 The value of the 
outputted image level y corresponding to each value of each inputted image level x is moved to the 
address of the outputted image value to the inputted image level (x+XO) which only the offset value X0 was 
able to shift About the range to 0<=x<=X0, y= 0 is given compulsorily. Thus, created gamma correction 
table TA for high luminance pictures is set as the gamma correction circuit 208 in look-up table form as 
shown in drawing 10 (b). In this case, it always is not necessary to memorize the whole gamma correction 
table TA for h.gh luminance pictures, and the whole control part 211 of the digital camera 1 should hold 
only the offset value X0. 

[0100]The level shift of an input picture signal can also attain the parallel translation of the standard 
transfer characteristic curve CO equivalent. That is, as shown in oVawing 10 (c), subtraction composition of 
the offset value X0 may be carried out with the subtracter 208b to the level V of an input picture signal it 
may be considered as compounded signal Vc= (V-X0), and this compounded signal Vc may be changed on 
the gamma correction table TO equivalent to the standard transfer characteristic curve CO In this case 
although gamma correction table TA for high luminance pictures is not necessarily used the transfer 
characteristic attained by the shift of an input picture signal equivalent in this way is also included with 

the transfer characteristic for high-intensity" in this invention. 
[0101]If the picture signal acquired by the image pick-up is transmitted for every pixel after gamma 
correction table J A for high luminance pictures is chosen or set up in the gamma correction circuit 208 
those pixel signals will be changed by gamma correction table TA in the gamma correction circuit 208 one 
by one. (Step Sob). 

[01 02]On the other hand, in Step S6, the gamma correction table usually for photography corresponding to 
S?noi a r character| stic curve CO is chosen, and image processing is performed based on it 
L0103jAnd in Step S7, the picture signal processed at Step S5 or Step S6 is saved at either of the image 
memories 209 of drawing 4, 

[0104]Although the picture signal after this gamma conversion can also be displayed in LCD display 10 of 
the digital camera 1, rt can be made to display on the monitor of a personal computer by transmitting to 
the personal computer of the exterior of the digital camera 1 , etc. using the memory card 8 etc 
L0105JA concrete image is explained with reference to drawing 1 1 about the improvement of the 
reproduced .mage by image processing based on <the example of A-5. image processing^ next gamma 
correction table TA for high luminance pictures. 

[0106]In djiawjng_ll, it is a case of image processing which considers the picture signal which comprises a 
picture element matrix of 5x5 typically, and can be set in this case. The picture signal 51 is a picture signal 
after the picture signal acquired by CCD303 was changed into the digital signal with A/D converter 25 and 
signal processing was carried out by the black level correction circuit 206 and WB circuit, and shows data 
before gamma correction is carried out. The picture signal 52 is a picture signal after gamma correction 
was carried out in the gamma correction circuit 208, and is saved at the image memory 209. The picture 
signal 53 shows the data of the luminance level of the picture which is the monitor of the personal 
computer 40 about the picture signal saved at the image memory 209, or was reproduced by LCD 10 of the 
digital camera 1 . 

[0107]The luminance level of each pixel is a picture signal to 1-3. and the picture signal 51 comes to be 
shown in drawing 12 .. when this histogram HG1 is created. In drawing 12 . like drawing 7 . a horizontal axis 
shows luminance level x and the vertical axis shows the pixel number n. And in the luminance level x= 0 
and each value of 1. 2. and 3. the pixel number n= 0 and each value of 16. 8. and 1 are taken, respectively 
That is, it turns out that the luminance level corresponding to the minimum luminance level Pmin shown in 
drawing 7 is a picture signal where 1 of histogram HG1 corresponds, which does not have a pixel of the x= 
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luminance level 0 neighborhood and which inclined toward the what is called high-intensity side Although 
the expedient top of explanation and the luminance level are carried out to to 3, as mentioned already with 
the actual picture signal, it is distributed over 10 bits (=1024). 

[0108]And in the case of the picture signal 51, image processing is performed based on the gamma 
correction table for high luminance pictures which has the transfer characteristic curve 54. Here the point 
of the standup of the characteristic curve 54 serves as the input luminance level value 1. Specifically the 
input luminance level values 1, 2, and 3 are changed into its ********** level value 0 a and b by this 
gamma correction table. Although a and b should become an integer in the digital signal/it shall not usually 
necessarily be an integer for convenience in explanation here. 

[0109]The picture signal 51 is changed into the picture signal 52 by the above-mentioned image 

Fn??^!" 6 " t' S P ' CtUre S ' gnal 52 tUrnS into a picture signal containing the luminance level value 0 
L01 10JThen, the picture signal 52 is outputted as the reproduced image 53 by the monitor 56 which has the 
gamma-character.st.cs curve 55. Here, the input luminance level value 0, a, and b are changed into the 
output luminance level values 0, 1. and 2 by the gamma-characteristics curve 55 expressed with the 
function shown in several 1, respectively. Thereby, it turns out that the bias of the picture signal 51 with 
which the reproduced image 53 inclined toward the high-intensity side including the luminance level value 0 
is improved. 

[01 1 1]By the above operation, the bias of the picture signal by the side of high-intensity is correctable in 
the taken image by which exaggerated exposure was carried out. 

[01 12]About image processing which corrects the bias by the side of high-intensity, operation in other 
signal transformation circuits in the digital camera 1 is also possible. However, the gamma correction 
circuit 208 turns into a circuit of a final stage in a series of signal processing which results in preservation 
of the p.cture s.gnal from the image acquisition of CCD303 to the image memory 209, Since the output 
luminance level upper limit Ymax in gamma correction table TA ( drawing 8 ) is compressed by 1/4 (= 8 
b.ts/10 bits) twice the input luminance level upper limit Xmax, according to the quantization error it is 
between input and output and the accuracy of a digital signal deteriorates 

[0113]Therefore, it is better to have used the dynamic range of the output side in the stage formed into 8 
bit as effectively as possible rather than having reduced the luminosity of the whole picture by another 
conversion c.rcu.t after changing and using 8 bit signals from 10 bit signals by the usual gamma correction. 
LOT 14JIn photography of a short-distance flash mode, for example, the inside of the full range 0-1023 (10 
bits) of an input side When the pixel is distributed over the zone of 200-1000 as effective contra Strange 
o^/i noTTo^ ' * h f. US " a ' gamma correction ^ Performed, an output signal will be compressed by 

f i oct";; 2 ^ er J^' t ° f mpUtS aS rOUgh averaee value . but. If the offset value X0 is set to 170 it will be 
set to 256/(1024-170) =0.3 per 1 bit of inputs, and a compression ratio will decrease. Therefore it is 
between input and output and the accuracy of a digital signal can control degradation 

L0115.IS.nce actual gamma correction is nonlinear transformation, a quantization error changes with values 

r£i75fJ 33 3 g6neral trend> il is the same as tnat of the above-mentioned calculation 

L01 11 S]S,nce it .s such, when the bit length of an output signal has a gamma correction circuit smaller than 
the bit length of an mput s.gnal. it turns out that it becomes effective especially to perform high-intensitv 
amendment in the gamma correction circuit. 

[0117]The important section composition of the digital camera concerning a 2nd embodiment of <B 2nd 
embodiment <B-1. .mportant section composition> this invention is equal to the digital camera 1 of a 1st 
embodiment except for the portion relevant to the gamma correction circuit 208. In the digital camera of 
this 2nd embodiment, it has transfer characteristic curve Cm1 for two kinds of high luminance pictures 
wh.ch is .llustrated to drawing 13 , gamma correction table TA1 corresponding to Cm2, and TA2 as a gamma 
?ni r it C A° n f gh luminance Pictures which can be set as the gamma correction circuit 208 
L0118J Among these transfer characteristic curve Cmof ** 1st1 for high-intensity has recovered from the 
1st offset value X01 with the nsing portion PS1 [ bigger ] than zero substantially. Transfer characteristic 
% U ™ ° mof ** 2nd2 for h.gh^ntensity has recovered from the 2nd offset value X02 with the rising portion 

. L b,gger J than tne 1st offset val "e X01 substantially. Transfer characteristic curve Cmof ** 2nd2 is 
equivalent to that to which only prescribed distance (X02-X01) carried out parallel translation of transfer 
characteristic curve Cmof ** 1st1 in the high-intensity direction of a x axis. 

[01 1 1 9KB-2. operation> As mentioned above, by a 2nd embodiment, since two gamma correction table TA1 
for high lum.nance pictures and TA2 are prepared, based on the brightness information of an input picture 
s.gnal. the operation wh.ch chooses a suitable gamma correction table in two kinds is added to operation of 
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the digital camera 1 of a 1st embodiment. 

[0120]In drawjng_14 jn which processing equivalent to Step S5 in the flow chart of drawin g 9 was 
specifically shown, the luminosity minimum Pmin contained in the input picture signal of the gamma 
correction circuit 208 is first specified at Step S1 1. This specification is carried out in the whole control 
part n 1 ( drawing 5 ) which functions as a luminosity specifying means. Here, for every pixel size 
comparison may be carried out one by one, and the luminance value of a picture signal may be specified 
and a histogram may be created and it may specify in the analysis. 

[0121]The picture signal with which it was obtained by the image pick-up in any case is once memorized by 
the image memory 209 in the state where amendment of gamma correction etc. is not received After the 
transfer characteristic of the gamma correction which the luminosity minimum Pmin is specified and is 
used as follows is specified, it is read from the image memory 209 for every pixel, and actual gamma 
correct.cn is received. The picture signal after gamma correction is replaced by the picture signal before 
gamma correction, and is memorized by the image memory 209. 

[0122]Next, in Step SI 2, the luminosity minimum Pmin of a picture signal judges whether it is smaller than 
the 1st offset value X01 of gamma correction table TA1 for high-intensity. Here, in being Pmin<X01 it 
F«°f oif S o S t0 St6P S1 6 - 0n the other hand - in not be 'ne Pmin<X01 , it progresses to Step S1 3 
L01 1 23]In Step SI 3 it is judged whether the luminosity minimum Pmin of a picture signal is smaller than the 
2nd offset value X02 of gamma correction table TA2 for high-intensity. Here, when it is Pmin<X02 it will 
progress to Step S15, and in not being Pmin<X02, it progresses to Step S13. 

[0124]Next. in Step S14, signal transformation is performed based on gamma correction table TAof** 2nd 
2 for high l«m.nance P'*™- In Ste P S15, signal transformation is performed based on gamma correction 
table TAof** 1st 1 for high luminance pictures. 

[0125]In Step S16, image processing is usually performed like Step S6 in the flow chart of drawing 9 based 

on the gamma correction table TO for photography. — 

[0126]Since the transfer characteristic curve which certainly includes effective contra Strange PW of a 
picture signal. , e.. a gamma correction table, can be chosen by the above operation and the rising portion 
nearest to the lum.nos.ty minimum Pmin can be chosen, Corresponding to effective contra Strange P the 
dynamic range of an output side can be utilized efficiently. 

[0127]By the above operation, the bias of the picture signal by the side of high-intensity is correctable like 
m?ooiT e u 3 embod,ment in taken image by which exaggerated exposure was carried out 

u I • ,mPortant sectlon composition of the digital camera concerning a 3rd embodiment of <C 3rd 
embodiment <C-1. important section composition> this invention is equal to the digital camera 1 of a 1st 
embodiment except for the portion relevant to the gamma correction circuit 208. In the digital camera of 
this 3rd embodiment, the offset value X0 of the gamma correction table for high luminance pictures which 
can be set as the gamma correction circuit 208 is determined from the brightness information of an input 
picture signal. ^ 

[0129]<C-2. operation> drawing 15 is a flow chart which shows the important section operation for it and 
corresponds to Step S5 of the flow chart of drawing 9 . 

[0130]First, in Step S21. the luminosity minimum Pmin contained in the input picture signal of the gamma 
correction circuit 208 is specified. This specification is carried out by the whole control part 21 1 Here like 
a 2nd embodiment, for every pixel, size comparison may be carried out one by one, and the luminance value 
of a picture signal may be specified, and a histogram may be created and it may specify in analysis Before 
receiving actual gamma correction, the point of making the image memory 209 once memorizing a picture 
signal is the same as that of a 2nd embodiment. H 
[0131]Next, in Step S22, gamma correction table TA is generated by carrying out parallel translation of the 
standard transfer characteristic curve CO so that the offset value X0 in the transfer characteristic curve 
Cm ( drawing 8 ) may be in agreement with the specified luminosity minimum Pmin. Here, it is changed bv 
the gamma correction table TO which has the standard transfer characteristic curve CO after the offset 
value X0 (-Pmin) and picture signal which were inputted into the subtractor 208c from the whole control 
part 211 are compounded, as shown, for example in drawing 16 . Generation of gamma correction table TA 
rn^o£ a ^ eqUl l a * by processin « with this subtractor 208c and the gamma correction table TO 
rn ooio- Step L 23 ' gamma ejection is performed based on generated gamma correction table TA 
L0133JS.nce the gamma correction table which defined the offset value X0 according to them is generable 
even if the lower limit Pmin of the luminance distribution in short distance flash photographs varies for 
every scene by the above operation, effective contra Strange PW can be utilized still more effectively 
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[0134]As a result, in the taken image by which exaggerated exposure was carried out the bias of the 
fn?«T-r!' g " a by the Side ° f h, 'e h - intensit y is correctable like the case of a 1st embodiment 

u : '"P 0 * 30 * sectlon composition of the digital camera concerning a 4th embodiment of <D 4th 
embodiment <D-1. important section composition> this invention is equal to the digital camera 1 of a 1st 
embodiment except for the portion relevant to the gamma correction circuit 208. In the digital camera of 
this 4th embodiment, lessons is taken from the gamma correction table for high luminance pictures which 
can be set as the gamma correction circuit 208, and as shown in drawing 17 . not only the offset value X1 
rn, o^-r 8 / low_,ntens,t y but the offset value X2 by the side of high-intensity is set up 
L0136]Thus gamma correction table TB for high luminance pictures generated recovers from the low- 
intensity side offset value X1 substantially, and is set up corresponding to the transfer characteristic curve 

2 \ . 1 « PPer ' ,m,t YmaX ° f an ° Utput luminance 'evel. and is substantially saturated with 

the h.gh-.ntens.ty s.de offset value X2. That is, gamma transfer characteristic curve Cmb for these high 

IhT 'm." 0 V v Ure %7vT r v e f, S / S ^ he ^l^ 3 ^ transf6r characteris «o curve CO into x shaft orientations for 
the magn.ficat.on of (X2-X1) / (Xmax-Xmin), with the dynamic range (0 - Ymax) of an output level 
maintained. Here processing only at effective conversion range W of the range of X1-X2 with an effective 
input luminance level is performed. 

[0137]There, based on the brightness information of an input picture signal, the transfer characteristic 
curve Cmb is generated so that effective contra Strange PW (drawing 7) of an input picture signal and 
effective conversion range W may be mostly in agreement, namely, so that X1=Pmin and X2=Pmax may be 
mater.al.zed approximate y. Generation of this transfer characteristic curve Cmb is performed by the whole 
control part 21 1 the whole photography of each scene. 

[01 38]<D-2. operation> drawing 18 is a flow chart explaining generation operation of gamma correction 
table I b tor high luminance pictures, and corresponds to Step S5 of drawing 9 

[0139]First. in Step S31 and Step S32, the luminosity minimum Pmin contained in the input picture signal 
of the gamma correction circuit 208 and the luminosity maximum Pmax are specified. This specification is 
earned out by the whole control part 21 1 . The processing adds the operation which specifies the luminosity 
rn^'Sr ? max 0 as operation which specifies the luminosity minimum Pmin in a 3rd embodiment 
L0 40]Next, in Step S33. gamma correction table TB is generated so that the low-intensity side offset 
value X1 in the transfer characteristic curve Tmb and the high-intensity side offset value X2 may be in 
rm!?r n e + specified lumin °sity minimum Pmin and the luminosity maximum Pmax, respectively 

rn Al c- P ' gJ T ma correct,on is Performed based on generated gamma correction table TB 
L0142JS.nce a transfer characteristic curve, therefore a gamma correction table are generable by the 
above operation based on the information on the both ends of effective contra Strange PW of a picture 
rmToi maximum Poetical use of effective contra Strange PW can be carried out 
L0143JAs a result, in the taken image by which exaggerated exposure was carried out, the bias of the 
?n^Au S V Slde ° f hi S hHntensi ty 's correctable like the case of a 1st embodiment 
L0144jAbout image processing which improves the high luminance picture acquired with the <modification> 
O digital camera, it is not indispensable to carry out in a gamma correction circuit, and it may be performed 

0 j£ er u ,gn , sf ° rma , tlon m a d| e ital camera - However, it is more preferred than backward [ which bit 
length changed into the short picture signal as mentioned already ] to carry out simultaneously in the front 
or the conversion accompanied by change of bit length 

[0145]O As illustrated to g^wing_19. the transfer characteristic curve for high luminance pictures may be 
the conversion curve Cmd which increases comparatively gently-sloping if it migrates to a low luminance 
area from the input signal level 0, and rises steeply in the luminance level X0 (X0>0) predetermined 
neighborhood. 

[0146]That is, the Rising portion" of the transfer characteristic curve in this invention is a concept also 
containing the portion which it is not limited to the portion which has risen from the strict zero level (y= 0) 
like drawing 8, and can be substantially regarded as a standup. 

[0147]O The gamma correction circuit of each embodiment may be realized not in a digital circuit but in 
analog circuitry. In this case, the gamma correction circuit for high luminance pictures which has transfer 
characteristic curve TA usually independently indicated to be a gamma correction circuit for photography 
to drawing 8 before processing with A/D converter 205 is provided. And signal transformation is performed 
in the gamma correct.cn circuit for these high luminance pictures in the photographing condition (a macro 
mode and flash photographs) which can be judged comparatively promptly, without the brightness 
information of a picture analyzing. In this case, since the quantization error generated in a digital circuit 
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does not arise, signal transformation can be performed with sufficient accuracy 

[01 48]G I Although the gamma correction table for the high luminance pictures of a 2nd embodiment is 
provided two kinds, three or more kinds may be sufficient as it. 

[0149]O In a 4th embodiment, it is not indispensable that effective contra Strange PW (drawing_8) of an 
input picture signal and effective conversion range W of transfer characteristic Kabul TB are thoroughly in 
agreement. But when these ranges PW and W have a gap. it is preferred to enable it to include effective 
conversion range W for effective contra Strange PW. 

[0150]O About the transfer characteristic curve of 1st and 2nd embodiments, a transfer characteristic 

curve may be reduced to y shaft orientations for predetermined magnification so that the upper limit Xmax 

?L a rA nJP lum,nance level ma V correspond to the output luminance level upper limit Ymax 
L0151J 

i?rhf fl ° f h th t In t Venti0 u n]ACCOr u ing ? inVenti ° n ° f daim 1 and Claim 7 ' when a Photographing condition 
is the flash photographs in a short d.stance. the rising portion has usually set the transfer characteristic 

ShJ^h U Th an °r P TZV Sh ' fted 5° the "^-intensity side of an input level as a signal conversion means 
rather than the standard transfer characteristic for photography to have explained above. As a result in 
the taken .mage by which exaggerated exposure was carried out. the bias of the picture signal by the'side 
of high-intensity is correctable. 

[0152]According to the invention of claim 2 and claim 7. since the flash photographs in a short distance are 
S? k ,ia pho J ographs In a macro mode, they can specify a photographing condition more simply 
L01 53]Accord,ng to the invention of claim 3 and claim 7, the luminosity minimum contained in an input 
picture signal ,s specified, and since it determines that the transfer characteristic for high luminance 
pictures will nse substantially from near this luminosity minimum, in reappearance of gradation an input 
picture signal is effectively utilizable. 

[0154]According to the invention of claim 4 and claim 7, the luminosity minimum and the luminosity 
maximum which are contained in an input picture signal were specified, and it rose substantially from near 
the luminosity minimum, and it is determined that it is substantially saturated near said luminosity maximum 
by the transfer characteristic for high luminance pictures. Therefore, effective contra Strange of an input 
signal can be efficiently reflected in an output signal. 

[0155]According to the invention of claim 5 and claim 7. since the transfer characteristic for high 
luminance pictures is determined by carrying out parallel translation of the standard transfer characteristic 
to the high-intensity side of an input level, the standard transfer characteristic can be diverted and the 
r£'2£! r charactenst,c bein S sim P |e and f or high luminance pictures can be generated 
L0156JIn order to determine the transfer characteristic for high luminance pictures by compressing the 
standard transfer characteristic by the input level side, with the dynamic range of an output level 
maintained according to the invention of claim 6 and claim 7. are simple. And the efficient transfer 
characteristic for high luminance pictures which can be reflected in an output level is [ effective contra 
Strange of an input signal ] generable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS — 



[Brief Description of the Drawings] 

[Drawing H it is a figure showing the transverse plane of the digital camera 1 concerning a 1st embodiment 
OT this invention. 

[Drawing 2]lt is a figure showing the back of the digital camera 1 . 
[Drawing. 3]It is a figure showing the bottom of the digital camera 1. 
[Drawing 4]It is a functional block diagram of the digital camera 1 . 

[Drawing ^It is a block diagram showing the internal configuration of the whole control part 211 
L Drawing Jjllt is a figure explaining the image storage of the memory card 8 

i Drawjng 7 | It is a figure showing the example which generated the histogram from the input picture signal 
UJrawing 8J It is a figure showing gamma correction table TA for high luminance pictures ' 
LDrawing 9] It is a flow chart explaining the outline of operation of the digital camera 1 
©Jawing Jffljt is a figure explaining the example of the processing in the gamma correction circuit 208 
Drawin fi l1]It .s a figure showing the example of image processing based on gamma correction table TA 
for high luminance pictures. 

Epj^wing_ l|llt is a figure showing the example which generated the histogram from the input picture signal 
L Drawing 1 3 j it is a figure showing gamma correction table TA1 for high luminance pictures, and TA2 

TA r r n !r? IS 3 ° hart explainin e the selection operation from 2 kinds of gamma correction table 
IA1 and TA2. 

[Drawing 15] It is a flow chart explaining generation operation of gamma correction table TA 

is a figure explaining the example of the processing in the gamma correction circuit 208 
lDraw»n g_171It is a figure showing gamma correction table TB for high luminance pictures 
iDraw.ng _18],It is a flow chart explaining generation operation of gamma correction table TB 
L^wing_Mlt is a figure showing the modification of the gamma correction table for high luminance 
pictures. 6 

[Drawing ^Usually, it is a figure for explaining the gamma correction at the time of photography 
[.Description of Notations] y ' 
1 Digital camera 
5 Internal flash 
20 Macro button 

Cm, Cm1, Cm2, the transfer characteristic curve for Cmb high luminance pictures 

CO, CI, and C2 Transfer characteristic curve for usual 

TA, TA1, TA2, the gamma correction table for TB high luminance pictures 

TO Gamma correction table usually for photography 

21 1 Whole control part 

208 Gamma correction circuit 

Pmin luminosity minimum 

Pmax luminosity maximum 
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$.tc y m l^vMfjEleJgg 2 0 6 , ^v - ^ h^ 7 >-;* (w 
B) @Sg2 0 7, yiHE)K2 0 8 1 EH£;>< ^E- y 2 0 9 
-1-209-6, V R AM 2 10, ttff3B 2 5 0» 
£5>{:i, *-K-fy^7x-72 12, iUfffl-f 

>-^7o:-^2 13, 77 7->a|j»|5!lg2 14MR 

TC (Real Time Clock) 2 1 9^<ixTV^„ ±!EW3- 
[004 1] A/D^&Sf 2 0 5 14, fS^-MSIsIK 3 1 

3ri>ib#bn5iiHfe{f^<D#jijiii{i^£i 0 try hof 



.9 

/D^&#g2 0 5f4, $V^ftd»|5IK2 0 2*>e>© 
T-7-n ^r^^/^ifflO?n y ^ tcSOVT^g-iliilHf 

[0042] ^rmmmte 20211 ^itai^as 

2 1 1 tc4ioT$iJW$n, {f^aH]g§3 1 3, y--f$ 
>iriS=*\s—9 3 1 4 5WD^2 0 5 lz*ft 
Z>9ay9£$il&-fZ 0 

[0 0 4 3] m l"<sl'ffijEm9& 2 0 6 f4, A/D^S 
2 0 SICioTA/D^Jtlfcfy^yHiiff^ 

t, mid \mm7~91 km-t 0 ) ©ii/^^i?© 

[0 0 4 4] WB IhISS 2 0 7(4, ±ftfflffl&2 1 1 
A73$tl5, *!7-f N^9^^©«jE*fl=K3eitTfee 
L^A-^mx-y'/i^ffl^T, Mu-</uttiEiE]SS2 0 6 
^b^^tb^MU^ME^iij^x-^fC^L, R, 

[0 0 4 5] y ffijEdIg§f4, BHfeff -5§-cO y fttt^iiEt 
•5tcDT*fc^) 0 y#t3EIUB§2 0 8(4, y#ftco^^5^ 

CXBi7£<D y iIf-7;W: «t 5 © y f§IE£- 

ff5<, frfc, yffi!Ex— y/v-rogMfflfcov^Tte, 

[0 0 4 6] Bt^^!J 2 0 9 (209-l~209- 
6) (4, yffilEm&2 0 8frtbmjj£ivZWm7 ! —9$: 
12^-^-5^^ ]) Tfc5 0 Ift^^ U 2 0 9- 1-209 
- 6 tt**L-Fix l 7U-A^©|E««*Sr^rLTV^5 0 
i" SHfey *!) 2 0 9-l~209-6 (4-^^^* 

ccd 3 o 3&nnmm<omm&%Lx\<^m&. 

So 

[0 0 4 7] VRAM 2 1 0(4, LCDS*»1 0 (C^ 
±*^$tL-5H^ff y 7r^ -^y T-fe-5 0 V R A 

M 2 1 0 (4, L C D*^g|5 1 0 <Dmmmz*ifc Ltzm& 

[0 0 4 8] JSi^#^ffijC*3^T(4, «&g|5 3tc4.9 
1/3 0 (8» SfC«^$tt7t®^(D#@i^a^5A/ 
D^^2 0 5 ~ y MlElHJSg 2 0 8^i ij^com^ 
S^r^^tvfc^, l#>^y 2 0 9ii|Ett$tV-5t t 
±^*iJ»fflJ2 1 1^^ LTV RAM 2 1 Otcfe^^ 
tt, VRAM 2 1 0tC|E«$^fcil(^fs-§-(cS<S<ilf^ 
-65LCD^gpi Oicm^£tlZ> 0 LfciSot, 
f4LCD^3?l 0f^^$nfcli«JC JcD&^ffcfcS: 

iTBwe©«#«i3aasi6SHfc«, vram2ioic6 
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[0049] *-Kl/F212ll > ^ ^ ]) jj- — 
<£>iIHtE{f ^oft&^-.&tfilHgrtf ^oKai LZft o tzib<D 

»4, s<-y-rjuzi>t°^-? 4 o ^mia-^mic^mm. 

[0 0 5 0] £{*:f|i!l$lg|5 2 1 1 l*)c7)-^-Y ^ n =i ^ \f^ — 
£>±i£fam%l 2 l l rtoy^r^/^jJ 2 11 Blcia 

h-/Wcoi^Ti4, tait^(clS^$tvTV^7 ,, n 
^flEMffffi2 1 lrt©77r>a^!) 2 1 

^SJHa5 2 1 1I*|©RAM2 1 1 CfC^rCD 
•yn^^SrSiWU ^fttO&Cfcyu-^/SS, C PU 
2 1 1 ATSSfTSitS. 

[0 0 5 1 ] t©i 54B«BE*i: Lttt, @H£fe«U3 
t>4<, ^-yt;l,3yt , a-^4 0|C t toti 

4i/\ 

[0 0 5 2] t£#«4§£-(C(4, A-yt^ 3 yt' a -^ 
4 0 b?i?*/W* 7 1 £ Sr^-^ug5iRJ5»#^i»iifl| 
{£ ioTilff RTfg#^t L, a*— y-^/P^^t 0 ^ — ^ 4 
O^Ltf'^^W^ 7 lrtC0-v--<^ D^yt'a-^ 

^7-7^0^7^^ h!7 — 7t£f<D*^7-l V 

ii'dS:^ LTV"?— yf;l/3 >- t°a. — ^ 4 0 (Cgj «9 
-?:tb5r£ ibfc-rv^./WTJ^ 7 1 F*3CD-^^ 9 n ri^fa — 

[0 0 5 3] 7?*S'=.*!I#PIh]|&2 1 4f±. ftl7 7 7 

[0 0 5 4] 75y v'a.flJWeJBg 2 1 4 (4, ±ffc$ij|lpgfl 
2 1 1 ©««tttS-i# 7 3, 5 

[0 0 5 5] RTC 2 1 9(J, ftg p B^tfarS fcfc 
«NfI+(h1KT*^?)„ 11 1 ~H4T-(4IH^L^l^ijW*^ 

[0 0 5 6] g>f£S|52 5 0(4, Jb3£LfcUP*^ 5/^ 



if 

-MRS*-* 3^1 1, ffi»*KJB^9-f y^l 

2, wm/^^- Ywtfex'ty^i 4\zm^-rz>m 
s'fMtujoO, ±*$ij^2 i nc#Ltf^ 

[0 0 5 7] iflct!liSP2 1 1(4, v^^payifa- 
10 [0 0 5 8] I2 5f4, £fttM#pft|S2 1 lrt©CPU2 1 

iA^tj2iiB, 2 1 ic<D±mz±^xm$L£ 

(c, ±#fSI$igi5 2 i K4, ©tbf&lfPM (-yt7?-^f 
- K (S S) ) &Wt3£-f?>ti)t><Dm&WMM2 1 1 at 

v-ty^-^t - Kgs^fls 2 1 1 b t%mz.T\,-z> 0 m 

&m^2 1 1 att, «»#»R«l|Ci8V^T, CCD 3 
0 3(C4 •) 1/3 0 (SO fe{^Bl«9ii*tL-5®^*fiJffl 

[0 0 5 9] -T^^*,, 2 1 1 a (4, 

^^1)2 0 9 ro!Et§3t y T£ 9 fi©7*c y * lc#fij 

[0 0 6 0] v 9— * t°— KU^SB 2 1 1 b (4, % 
«*U£«S5 2 1 1 a (c4 5^^<7)«ScO*J^*(cS^ 
^T-yty^f-K (CCD3 0 3©i^H) Sr 
»J£1-S. ^•V3'^-^b , -KK3e«|5 2 1 1 b(4, 
»St-yt y^-^f — KS SSriiJg-^ftfc^-r y^ — 

[0 0 6 1] v-^-y^-^f- KS S (4, *y 7SSbB# 

■ci/128 (#) (stwtarwss^^^y^— ^tr— 

KR^SS 2 1 1 b (4, liftiNKffil 2 1 1 a (C 

[0 0 6 2] ^©JffllSfP 2 1 1 (4, «^®#7j5m 

^iii^$r rg^jifj i^, o ) x-foS/Js, #-KK*d» 
"0 ixtzX^, m^cDMW. (tlT. rcD«w2Mj®^(c:^ 

®^JS^5 2 1 1 eSrSb'c:{i^Tt>5 0 
[0 0 6 3] M&W£& 2 1 1 e (4, Wi&* * y 2 0 9 

M^fegco^Sx— ^COtTs h^AJMu -cot 

* v^7Mcm^^mi^m^(o^m-^m-t —mz 
wsm i &<r>m%.=T—*'(D\i7.Y#7M^ &&m<om& 

14, MS.ftlfi<DM'9 tf'PteK , 1 t"— ^ffifr^ri- 
5, ir^toij>5lUJ^*i:J5cS 0 — ^i?-^ h<K-K(c 
so fiS^nfcX^Oj; p ^3:^®«#-g-(4, e^figp^i:^ 
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[0 0 6 4] Lfc^ot, mmm&2 1 l e(4, ftft 

WJtigStt^^y 2 1 1 dic|51g$tL5 0 
[0 0 6 5] ^frfaj^gl? 2 1 1 (4, Jgg^-V-ldjS ct 

vj i4, Srt»«^«(B]«||$©j;5tJ:, a*, 77r> 
vj J4, ±»¥flttc:*H-5flgW3t (i«53fc, AX 

mg.myti/->i f4, ^ttiwisijis^ijs, 

0rSffi«±cDi^5i^i;#(c:f4, r^^^^-^j t 
*U£-TS. ->-V^g|5 2 1 1 c©!|9JS*S*t>*y 2 
1 1 d(c|S1g^^x5 0 

[0066] ^{<ctHiNi«s 2 1 1 (4, ±mmmm^(omu 
mm*?? otztbic, y is-yfam&fto yj)\>9 

SB 2 1 1 f •f-A^^/nj^st>*j±iSig®^s-^fig-r5 
ie®s§ms2 1 1 gi, ^^-y K8{cta^$tt 

fciBtfcfl-§-&LCD*;^gBi 0ldS±1--5fefe(cS^iii 

[0 0 6 7] 7^/1^35 2 1 1 f (4, iU&y^-y 2 0 9 
ri»£> «IM -^-icSt Lr v?* /U7 4 \z. <fc (9 fEfifci" -t 

&ftoti<OT'hZ>. 7^/U^gB2 1 1 f {4, JESi*K = 
1/8, 1/2 ow-tn-PtLJcov^r, «qsfi«j/j:(|»}f 

StL-T, $ll1S£&*3 2««cOx^*^:7^/u*i|||q$ 
3rii£>-5 2 SipCD^v^/i^ -y /W^ro-g-ff 5 
* /V -7 4 a, ? % ^§ l T v n 5 o 

[0 0 6 8] KftSi{fc£j£8B 2 1 1 g 14, ffiifc;* y 2 
0 9frt 3 m@Lffi%r&7s(,u#%H2 1 1 f S-^LTSi^ffl 
LT^y K8fcE»i--«*1»--&^-f/Hii<fei:jE|g 
®^t?r^1-?) 0 8BABIfe^ESB2 1 1 g fi % jiHg>^ 

^•y 2 0 9 a»e> 5* ^jfeatifrisatejfefc Loo, fltfrfat 
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L, JRjJu KI/F 2 1 2£-7>LTSSyE$*v-5^ 
y # - K 8 iwteigi- 5 ~ £ T% f-A^-f^B^^^L 
oo**y#- K8tcEffti-5„ 

[ 0 0 6 9 J $ gBftPHfe£/£8|S 2 1 1 g f4, Bifgj 

^^ey 2 0 9*»&:7-f;W£B2 1 1 f ^c'ft LT^SSf 
— *£K#-ttiL, Cltt^co®^^— ^{C2^5cDCT^ 

&3£ffiLTIBt®^B^l^££,£L, C coffins 
y K8 ©*®Ki3i y TlcE»i-<5. 
'o [0 0 7 0] p^y K8i4, El 6 {C^-f-J; 5 {C, x 
S>*/u#> 7tt:J:oTE«£;h,fcBHft*\ ffi8S*l/2 
or- 4 0 =-^<O®{fe#aE«RTt|-e*>0, «-=-^f4, 

J PEG^TJEMS;h.fci«»{fcfi0>iIi 
fStff^ (6 4 0 x 4 8 01$) ttA^'f/^ffiOl 
(8 0 X6 0®$) *S|Efik$*l,-CV^. ^-^-v* 
{4T% WitfEX I F^5t<DH^7r-</Wt LT&eir 

[0 0 7 1 ] <A-3. yWE<DWm>^<D?m(D%fmz.fc 
LT, iffi!ggS^o77 y v'a.*— KTv^jEIhJSS2 0 8 
20 tciS^^JxS y WiEx — 7'/^(c:o^^T, tlTTi&^-r 

[0 0 7 2] 11)7(4, A^S^ff^^tX YVyJ^iz 
^Lfc^J^-r0t?*>-5„ E17[c:*3^t, «W(4iW^ 

S5«*i:^5o xtt±{Cfctt5Xmaxl4KflMf-5§- 
{C*3{t5^-r^5 y^ !/>-^<7)±PSffiSr^L, Pmini4 
h^7AHS^c*3^^Tft/J^i/ c e-5,«^^-<y^, Pma 

^LT^-So 

30 [0 0 7 3] iaffilltaaU©^*^**- KffcSv^n 

°f—9b LT©ta3>h7^ KUVv^PW{4, Pmin 
~PraaxCOffii:7 l t C-5 <) 
[0 0 7 4] ^It, rOD^TSaa^ |«7^ h i/^pw 

kj ) (ct4, 11 1 gic^-rii^-oyMEx-^ 

[0 0 7 5] S8(4, i£8Efl7 7S'^ 3 .*-Ktc*5^T 
vMjEt 1 — /^2 0 8 i-t&5E£tl£iijiWSHHt!ffl<7}-y M 
lE^- ^/UTA©SE»«pttSr, v*»»tt*-yCaii:L 
T^-f®T-fc-5 0 HI8 ^o:t3^^T, «$fi<4A^3SaU'</i' 
x, ^tfif4{ti^7SS U-^iyU y %7!F L, 'fit^A#<^-5IS 
so i'i^Wff-CfcSo xtt±(^*5(45Xoaxl4A^jW 
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&U^<0_h|5BM£T^LT^5 0 *7t, ytt±©Ymax 
[0 0 7 6] rW^Mtt*-/Cni (£AT rjl5»gfl§ 

MMBtW£&ife<DX-7-ty hffixo (xo>o) fcttWf 
^IStSrtiaU, -?:«>5i:*>±*S9g|JPSS-iS5^3W 

[0 0 7 7] irtfc^T, iCt7t j; hflXOIt 

7 C9*/hJf£ W<;UPmin<£HE©#;ft© 5 CO Tlftl 5 % 
7?#5. 

[0 0 7 8] rO?fflHKJ:oT, xtt±R*Xmax 

9, y^PMYraaxttfifC^^G^CS^ y 
Wfem>&.l> — -Zf\1t x #_hPgffi Xraaxfajfi-m^/j; 15 r<ft 

7 p Gtt*»*5/jN$< < HRWKttfciijraJHtt*^ (ft 

[0 0 7 9] /jrti, A/Df«2 0 5T-»^Hfcl 
Of 7 hcO®^f-^5r^g-f-5f c fe N ATjH&ff-^tt:* 
ft&Jiat RGB cDfe/fcft r <t id 1 0 tf 5/ h pfiicT'fe 9 , 

Wl«*&f|t|j;RGB«M»r*tl;8 t'-7 
£ £HXlo<0, r<D*§-£-(C{4, Xmax= 1 0 2 3 s Xmin 
= 0, Yraax=2 5 5, Ymin= 0 t &-5„ H 8 CD y 
4#t£# — 7*Cmte x RGB©#M^to^titIjcg 

r t tern* 5 S5»Sfflse»wtt*-^s:R3e lx t «t 

[0 0 8 0] jfi8Eflt«»-C-fi^^ (o4 9 *SEfift»J£fc 
[0 0 8 1] gE3£L/c<fc ptc, tVZjvU*^ 1 lc*i^ 

mn&^->\ , rrpj»ftiiflir«>_vj ...^^ 



(8) 

74 

[0 0 8 2] <A-4. f^^W^ 7 1 cOt6f^OtR®>|lI 
914, 9*^^^t?io|bf^«>4EStrRni-S7D — 

[0 0 8 3] £1\ ^fy7"S 1 ©]|&fc:lWB##2i#W 

^Ws&\cte77*;\s vxw®ffi.m*- h'tmfcztiz, 

[0 0 8 4] rtlCfStLT, *©^T7 7-S2T1ii 

» 5 34Mfi|»3fc*- K©*& 
[0 0 8 5] Xfy/S 3T'{4, WBft#j9W*n*- 

5 0cm) ^Tt^SJfigEBiT-WiS^^^J^^i: 

tzMz.y'itp/i'j}* 7icmii-btix^z>fflm=L-y bA> 

[0 0 8 6] XT-y7°S4lzm^X\Z, 7 7 

s/->^»^T*fcS^^?rWS1-a. 0^9, 7 7 7 > 
^■^CD^iC(477 7'7°S Sidittf^S^ 
-g-iC(47 7s/7°S 3 t(^i(;77y7S 6 {cittp 0 

[0 0 8 7] ^7?7S 3*J«tUt^777'S 4{C*3»t5 
»«*#0*lJ3ef4, ±«c©Jffl)a5 2 1 l{Ci9fT^5„ 

[0088] r r x% -JSfcifiSEgsii^x^^o 7 7 r> 

40 [0 0 8 9] (DifilE§Sai^>if5^ : v=a7^fifi 
^ s ^^7^^/^> 7(Oi^|c-7^n i/y7;'|;^ 

[0 0 9 0] m^(om-k\z{±^e- vmRtf? >tei?\z£ 
50 #AW= 3 .Ty^3tLfcggfHi±f50Hffi^8fi:^itgS 
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1 Ii5*q5ltl;45. 

[0 0 9 1 ] Nla =9 , h*{|&*:ilttk£atB 
tt<r>7 t i?fjvij* =7 (Dm-frict*^ KlLfci 

[0 0 9 2] me>K>^ii.pixO*g-»C*il/NT, 

Ktt£¥lk& LT«|gLT*5"9, ±#:$fj»g|3 2 1 1 
n t#JSf -5 r. £ fc j; 0 

-So 

[0 0 9 3] (2)77-7'>;x»t'5^ : ■V-^T/U 

[0 0 9 4] 6»IS3t*-KisatR$ix-CV^5» 
v ^xmikU 3 p^jco c c DfcfcsR^-otij^ffifcB&jit, - t 

/t£ax5 0 rofcsx SIMS**- K-rn, rtt^>co« 

e3ax7t^*{cf£;cT7 7y '>3.*3tdvg!i5^s*^sax, 

[0 0 9 5] LfciSoT, 3M»*3t*-K<D*^ g 

T*mt-axtf s 77 5- '>=.»**3t#S©ft)tiKf*Sr^ 
ftfflW&2 1 1 LT 7 5 y J/aWi*^ 5 «>Oi 

[0 0 9 6] 09klMoT\ ^fy^S 5 {djftf CDteifi 
^m^y ■yisa.VK&te— KOS-g-TfcSriS, iconic 

fcflftWflniiftlffl© y WjjE'r—y'/UTMzm^ >fc y *SlE 
2r y MjEHSS 2 0 8lc*JV^TfT5 0 
[0 0 9 7] trtUJf, ^fy/S 5 atCfc^TSi 

[0 0 9 8] 7*tjElHjii&2 o 8rtlcS!p^#^— y 
CO, • • SrW-fSiiajR^fflOvMjEx-^TO, • 

*£JBtf>y*ffjE5r— y/UTA?rjl«-r5o o£ 9 , iio 
(aXc^-f-J; ±#$IJ$]*|J 2 1 1 7Mb0-g)#{f-§-K: 

it)t^^208 a X'yffiJEr—y/UTMimtil&iV 

jo 09 9] mucous.. %m&.m®Lmv> y ifciE 

t—^jv* y mSM^ 2 0 8 fcR^-rs £ 5 fcfl*j*3ix 



75 

ff)-ffcA7Jlt^ (x + XO) {d*)-r5tt}^®^ 
lOTKl/^lC^f, *7c s OgxSXOST'COfSHfC 

SfcSaxfcKJSSBiifcfflWyMEx— y/uTAtt, 010 

(b) lZfjk-t£ 5 (d y ttIE|H]Sg 2 0 8IOU7^7y/f 

<7) y ffiEx-^/PTA»^?r^tCffi'|t LT*3 < 
ft<, MiXO/WSr^'v^/l-;*^ 7 104* 

[0100] mm^Wi:%f>&*)-7co(D¥-ft® 

3tfifeT'#-5 0 -f^a^*,, 0 1 0 (c){C^-f-J; A7J 
iB«fS^-©U"</PV»c^LT^-7-fey hftXOirMHm 
2 0 8 blCTM*^LT#^^{f^-Vc= (V-XO) 

£U rw^Mf&tVc^, S*^#1±77-^coic 
*>»*-?ttfci^a*, r©3BeHK*sttS r^gfflco^m# 

ffi^(-^$ax5^#tt'b^T^5 0 

[0 10 1] Fl5»aS^fflcDy*tEx-y/WTA/JSytt 
IEIH1K2 0 8 fcfc^TWRSfc.riK£a?*Lfc«, »^tc 

£, •5-axtj(Dlli^ft^-7jSNg^{Cy^iE|n]K2 0 8F*90y 

[0 10 2] —77, ^y^S 6T-I4, ^#tt7J-^ 

ax, ^ax(cS-^iv%Tiif^SS: : fT5 c 

[0 10 3] tUT, ^T^yT'S 7fcjav%Ttt, 
T'S 5S7cli^^s/ys 6 ^TtoS^ax7c:H^ft-§-S:0 
4 0®^^ ^ y 2 0 9 rovvfax^fci&^-t-S. 

[0 104] rWy^mmcOM^m^fi^^^^TJ^^ 
Ah ^ ^ U K8 ii'^ LTf-^;u*> 7 1 o 

[0 10 5] <A-5. ®^acO0i|>^(C, i^ttSSilfeffi 
0 y MiEx-y/WTAfcia-cS < iS^ftiafC J; 
©ft^Co^T^friHlft^-v^iai lSr#flBLT»l 

[O1O6J011 T-(4, 5X5 0®^-7 h U 

Ift®S©y-^fS)5„ W46«#5 1»i, CCD3 0 
3 T*Sl#Saxfc®^fi^-dSA/D^^§2 5ff^!?;P 
«^-(c:^m^ax, ^^-<^«IEIh1K2 0 6t3.tUfWB[Hl 
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£*i5lffl©r-***LTV*<5. SHfett«-5 2f±, ytt 
IE|5JSg2 0 8ICTvWjE$ixfca©lS«fS-l3-C, 
*V 2 0 9tC-ft#$tL5 0 IMf5 3lt ®^ 

2 0 9l:ft#$ilfeiMf ?r/<-yt^3>if 
^-^4 0(7)*=^^ Hitter y 1 CDLC 

[0 10 7] W&{E^r5 lte. &W%<DMg. U^yV^S 1 
~3 4Ttf>iB&{i-5§--e£>9, -cot ^ h^7AHGl^ io 

nSr^LT^i, tLt, »Sl/'<;Wx = 0, 1, 2, 
3W#l[{Ct5V^Ttt. *;h,«T,BBIHftii = 0, 16, 
8, 1 oTl^S. o£9, H 7 

g i t- co i tm a l , ms. i"</u x = o fl-jacoB^a* # 

gEifiLfcJ;p{c3||^co®^f^T-(4, lOfcV 20 
h (= 1 0 2 4) fc*>fc!>$M&l,Tl^-5 0 
[0108] LT, Bjfcflh* 5 1 cO^-g-Scfi, 

3i^±/is 19 (D&teAfimm L-^Hi 1 i /.c^c 

2, 3tfS, *^tB*»SW"</Hfi0, a, b(C^$ 
tV-5o 33?, T^^/Wf-g-lCSi^T a , bliit 

[0109] ±fS<OH«*!! i a!C J; <3 , Bftffi 5 1 H\ 
ElfefM-5 2lcaafc£;h,5 8 r cOB&ff-)§-5 2 tt, 

u-i/Mi 0 fc^tpEfftfa -§• k * 5. 

[0 1 10] -tog, B{g>ff-§-5 2 IS, y«H±*-^5 
5?r^ri-5^-^5 6(CT, S3EBffe5 3 £ LTttl77$ 

^55(Cj;i5, A^ftl^/VtO, a, b -tix-e 
9 , W£.mik 5 3 i^/Mi 0 SbWSffliJf- 

[0111] «±cotbf^(cj; >j N it- '<sytztiitm 

[0112] ft*,, iSWSflS— ©«9 ^JUE-T-SiB^ 

iHj^T-co^^pItgT-fcSo L^L> y ffiIE[E]S& 2 0 8 
«\ C C D 3 0 3 T*£OB&%##* £>B&^ 1 y 2 0 9^ 

cOESg^/j;^ yijEf-y;HA (0 8) T-cotijTjJ? so 
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m ^^±mm.YmaxteAt}mm ^^±mm.xmax<D 1 

/4 (=8f-> K/l Ot'j/ h) f&fcffilfiSjUafc** 
»*^fclS3£K:*oTAffi*raT7***/W§#©ttaws 

[0 113] LfciioT, M© 7 ijEICioT10e 

[0 114] fctxff, i£S«77y^*-KOj|» 
(C*5<^T, A^3(fJCOy'/H/>'v : 0~ 1 0 2 3 ( 1 0 f y 
M CO?^, 0 7<0W9b=i' M/^PWi LT 

2 0 0-1 0 0 0O«r«tCH*a«^LTV^»-&-, il 

t" j/ h $>7c 9256/1024 = 0. 25 -CfctJ^ff -5§-tfS 
ffifig^tv-StfS, -fryMiy hfitXOSrfct xfcf 1 7 0 
-5 k , A7J 1 f" y V fotz 0 2 5 6/ (1 0 24-1 7 
0) =0. 3kt£Q* SEffimtm'p-fZ, Lfciiot, 

[0 115] *»0 7*jE»4*i»^lft-Cfc5 7t«)»Ciii 

[0116] rroi 5&3ifea»e>, mt>m^-<D\fy v& 
[0117] <b. m2mmm> 

< B-l . ga5«fig > 2 HJfe^Jg 57-^ 
*^7©BSB«^H:, y|fE[HlSS2 0 Zlcmm-fZUft 
^rl*t, ^l*Jfe^ie ( or f v ; ^^7J^7 1 t^L</io 

JEIEISS2 0 8{i|3:^pTtg^^®SH^fflc7)yMiE^-/ 
/uirLT, HI 1 3 iz&iTFir & £o/j;2 W&<DMMSM'& 

/PTA1, TA2Sr#LTVN5 0 

[0118] r co 5 h&n&m<Dm 1 co^#^*-^ 

Cmltt, ^COlt^i/JSij^p si^S, ifnj;^^^^ 
1 CO^-7-fe y hffiX01^bHKWfCSC*>±^oTV^. 

i«»ftffl©*2©«ife»tt*-^CB2tt % ^COi 
%±*8»PS24S, ^lC0^-7-fei/ hfflXOlJ: 9 7C# 

So JB2©seftWtt*-yCm2«:, *1©*««H4*- 
^CmlSrxtt©iS5SS*-(pJfC^KSI (X02-X01) ft 

[0119] <B-2.t&f£>±fBco«fc i\z%i2nmmmx- 
temmi&m&m<D2^>(DyffijET-7';uTAi, rtazm 

dLT^-5fc«>, ^ 1 HJS^ffico^ v?^yU7j >>■ 7 1 coft 
f^lC*fLT, A*W««#©fl(«««|;:S-5S, 2«g 
CO p ^il^/i y «3E^-7*/U^S^-r-5»f^j)5j!, D |35 o 



19 

[0 12 0] Afr^tdtt, g)9co 7n _^-^_ H^ioH 
T, Sf^ry7'Sl im y MiEIhISS 2 0 8 (DAt) 

«r£*i, *g#^f&i: LTat6-T5^SiJ»g|3 2 1 1 
(IS) 5) ro^d^THig^tts. r--eii, K^f-f-©« 

[0 12 1] ^-fixo*g-t>, I^ia-oTibtlfcl 

fc&fc, ^cDB^M^e-y 2 0 9*>e>S*^tK:Ktb**i 
r^B©v«jE«r$»t5 0 y*t:E«0>Biffcflr*tt, v *§ 
Estroiii^ft ^g&SftTBtfe;'^!; 2 0 9(c|Elg$ 

[0 12 2] ^^s/7°S 1 2TU Bfltff 

Pmin<X01T*fc£l§-^lC|4, -Xxs/^S 1 6 (Ciftf 0 
— Pmin<X01T-ftV>»-£-(Cfi, •;/ ;/S 1 3 

[0 12 3] ^xs/^S 1 3lC*3^T(i, B^lf-^-cDJS 
Sft/J^fltPminz)5ffijWSfflOM 2©v Mix— ://UTA2 

Hfixo2«fc tM^^S:*^-*-*. rrt% 

Pmin<X02T'$)5*-§-[Cfi > ^fj^/S 1 5(Cittf^ 
tttt*>, Pmin<X02T*#i^3-{C|i, ^fy/Sl 
3 iCJStf. 

[0124] ^tc, xf >7 p s 1 4T-I4, Mm&m&m 

(Dm 2 CD y Mix— ^TA2{cS^^Tff ^-^Srfr 
5o Xfy/S15m i«»&B«ffl<D3glcDy*g:E 

[0 12 5] Sfc, ^fy^S 1 6T'«:, |^9cD7d- 
[0 12 6] Et±0»f|;j;oT, Iftf tWtSfi^y 

[0127] ^±<ommcx v , « mj6^ffiro»-g-t 

l^«Hc % ^-Sft^ixifca^B&lcfci^T, itiJig 
{M~<Z>B{fcfs*«Ofll t) SrJfciE-Ct -5. 
[0 12 8] <C. &3£j&gJB> 
< C- 1 . gSB«J5)c > g§ <o$ 3 HJ6?g^ic« 5r^?;> 
* * 7 <DW%&M$L\*. y*gIElHlS§2 0 8 JC§iai--5SB^ 
&Bfc#, fgl Jlffi®^©^*^;*;^ 1 i^L<fto 
T^-5 e r<D^3^Jgff$fic07 f v ; ^/^^ 7T-f4, yffl 
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jEIhISS 2 0 8 t£Rj£^tlfti»W£Bfcfli© v 117-7" 
[0129] <C-2. »f^>El 1 5 Ji, ^cDfc&Og&Rj 

[0 13 0] 4f, ^fy7 , S2im yMjEIe]SS2 

i"5 0 :©#©i 1 £ttffi|»ffi2 1 lT'HJS^^So r 
•0 :t-ii 1 JB2^Jfe?B«i:ra«ic, B&«-J§-©»gii:£B 

ttaE £§(7-5 lute, mikt^V 2 0 9K<^ofcA,BflMS 

[0131] m', ^fs/^S 2 2T'fi, 
S*/HKPminiC v 7*Cin (0 8) (£io(7<5 

Mtxo^s-gr-f-5 j; 5 (Cn mwm&ft&z- 

^i"5 0 - r. T-li, fiaj^JiEl 1 6 ic^-f-J; 5 {c N 
20 mmU2 1 li^«IS2 0 8 cizAt)£tltZsi-7±-y 
hfitXO (=Pmin) t M^fi^-t iS-&f&£tl1z&, mm 

t> - -7 c 0 ^w-r 5 y m 17 - y t 0 ^ «t o x 

^m^nS, rcDM»S§2 0 8 c t y MjEx-^/WTO 

[0 13 2] ^f'/7'2 3(C*3^T«, ^^tbfcyffi 
Ex-7V>TAi^S<5^ s yttjESrfTP. 

[0 1 3 3] El±<DWsmci.^X, m$£M7y -yi/^ffi 
& *3 (7 -5 #^^*co TPSffl PmindS v— V ^ t ff P> 

[0134] mimmmm^m-ktmrn^ 

[0 13 5] <D. %h4nm&m> 

Sr^#, ^l^ife^HOy^v 5 ^/^^ 7 1 t§L<!io 
I0SS2 0 8(C^^pr^^iS»Siii^(Dy|iIEx-7 

/Mdot, mi 7(c^i-«j; oizmm&m<o^-y±-y hM. 

x 1 fc* 17 t* < «»S{fflco * 7 ± y y {jj x 2 4- 1> 

[0 13 6] w©«t5^LT^**i,5j(S»ftKlkffl© 

mffyic&*3±&*), mmis.w*7±y bm.x2x-mtim 
a:»»tt*-^ciiibjc»rt;L-cK^$tia 0 049, r 
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HX-yco^^ mti i/^/utDy^-r* y$ vy?J (0 
~Ymax)*«t#Lfc*4xtt^}C (X2- X 1) / (Xraa 
x-Xrain) <D\%mX°E.mi.tLhO>T~3bZ>e rrt'lt A 
*JWS U^jVt^ X 1 ~ X20®HcD^r^j)^^ U V i/Wf© 

[0 13 7] A^@)^f^-ro»Stf«^S^ 

7) iWa^m^V^Wt^fi^-gc-rs £ in*, 
Xl=Pmin, X2=Pmax^i^fa^(c^cS:t"'5 <fc 5 fC^& 

W^j&fi, ±frWm%t>2 1 1 (CJ; >)#->->©ifri 
[0 13 8] <D-2.»|^>[111 8i±. ^«^Bj^cd 7 

[0 13 9] Jf, 3 lfcit;^T5'7'S 3 

ft*/Mt P rainfc J; tfiif ft* Affi P max £- 4$ 5 . ;© 
«r£tt, ±VfU'®U2 1 1 ft 3„ ^O^Stt, 
^ 3 *Jgff^[wjo^TftSft/HilPmin^#^:1-5»)^ 
(C«ftft AM P max £ § »f£ gr i£*D L fc t W Tfc 

[0 14 0] ^xs/7°S 3 3-etl, #££ftfc® 

ftft/Mit P minjS i OTIlAft P max Id , - 
^TmbtCfclt^ejW^^-^iry hffiXlJo.fctfjlijWft 

ma-y-t-y MitX2^^tv^-i!c-t-5 i 9(CyMi^ 

[0 14 1] 4 tCt^Tfi, 

[0 14 2] JM-h^RlfNcio-C, ®^f^-C>^=i>- 

= >-h7^ h^v^PW^ftAPESfflT-t-Sriift 

So 

[0143] ^<o*£*, jg i mmwrnnm^- t^m\c^ 
[0144] <%mm> 

[0145] §ii9 ic^-rs i o ic y mmmm&m 
/wxo (xo>o) ftiE-eadttfcSr*,±#aj;3fcg*# 

— y C mdT*fo o T t, i l/\ 
[0 14 6] -f&fc>*>, rro^B^{Cl*5(t^^tfe#tt*- 
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A- (y = o) Ji^St^i^o-cv^SSB^tlS^^ixSt 

[0 14 7] @&mMM1&<D y *§jE[el8gf4, xi^/Hfi] 
(CI4 X A/DfM2 0 5W&IillC < il&S^ffltf) 
*Ti"5i**lffiliilfeffl«)v»JElHl!SSrian-ri3< Q -5: L 

±t*v^fcje>, »*j:<flnwsjftasfTit*. 

[0148] ®|g 2 SUS^HiOiiJIf ftw&ffitf>y IftlE^ 

[0 14 9] ®^4^JS^-Cf4, A^Jiij^f-^cD^-a 
= yh7^huy^pw (18) £3Kfe#tt#— 

[0 15 0] ®*i*jJ:i/S5 2lllfe?g|8<oKift«H*fe*- 

7'(CO^^T{4. A^liWS^/KOjiPfiffiXraax^aj^SI 
ft l^-<^±PSfflYmax^*f^i-^ i 5 ld N ^#14^- 

[0151] 

[0152] »*«2j3j:rr»*S7©iswtj: 
*U4\ iae*T©7 7y^aam5H, -^^n^— K(C*3 

[0 15 3] iS*«3*5«tO?«^7©^jCj; 

40 tvtf, A^Sj^ffi-f-tc-^Sttsaiftft/j^Sr^u, - 
TA^;®»m^-^W$aic:SfflT-# So 

[0 15 4] IS^4*3j;U { f!l*«7W^fC«t 
ti(4, A^®^{f^-^^i^6»ft*/J^i:»ft*Affl 
Sr#SL, ttft*/htt<D#i£a>kll@tt{c:2:*>±;a*?> , 

»ftBSIfefflW|S5ife#tt?r^b-CV>5. Lfc^oT. A 
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[0155] m&m5*>£mmm7<D%w\z£ 
tits. ***8M»tt*:A* is^w&m&w^n&W) 

[0 15 6] £7c, f**3S6*3j;OJft*«7W^[c:J; 

[mffitDfgj]^!^] 

[0 1 ] *&W<Dm 1 ll^lffifC'tSSx v 5 * A-77 ^71 

[0 2 ] fJtrjVD ^ 7 1 C0Wffi^^-fiaT*fc5 o 
[0 3] "ri/fjvjj?. 7 i (OJES^^-fHT-fc-So 

[0 4] x^^/p*^^ KDmrnyv-ytrnx-ibz,, 

[i5] £#fr.H9$|5 2 1 1 Wrt^ESc^-t-yDs^D 

[He] ^-^y^-Kswiij^fets^iftB^-t-^igiT'S) 

[0 7] A^)®^f^-75^t^ h^7ASr^L7tf!l^ 
[H18] K«S®^ffl(75 7 Ml7-y/l-TA^^1-|Ii-C- 

[09] ^-^^/p^^^ i<DM\¥(Dmm$:mw-rz,7ti 
[010] yMiEi5]s§2 o 8 {zjstf z>>)!m.<D&\)*wm-r 
[0ii] mm&mm^cD y mi£y'-y'juTMcm^< 



[02] 
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[01 2] A^I^If^^t^ ^7A^MLf;« 
£^-f-0T-fc-5 o 

[013] SiWSW^fflWvMjEx-T-Vl^TAl, TA2£r 
[014] 2 8H<£>yfiIE7 L — yOl-TAl, TA2CO^^^ 
[015] yWErr—rf)V-iK(D^m\^mm-f^y 
[016] vM]E[Hlg§2 0 SiC^J^S^a^Sriftig-f- 
[017] l^«^®^ffl(DyMiE7-7-VWTB^^:i-0 
[018] y«!E7-7VWTBcD£/&i^&tftl 3 J-f -5 7 

[019] nn%m&m<Dyffi^—-f^<D^i&m :i k^ 

[02 0] ii^»^B#co y |SiE^oV^TIIiP^f Sfcft© 

[^Olttp^] 

20 1 *r *J $ JVjj } y 
5 rtl7 7 7'>a 

2 0 -v^n^^i^ 

cm, cmi, cm2, Cmb nm&mmm(r>w&!%f>&.i> - 
co, ci, C2 m%m<7>^m&vk*-7- 

TA, TAl, TA2, TB ffiftgSH&ffl tf> y «3E7-^ 
TO ffl»^ffl(Dy«iEx-y^ 
2 1 1 ±{fcf|5iJ$l|fB 
2 0 8 y ffiiEHSS 
so Pmin ^S*/J^ 
Praax ff^ft^M 

[03] 

J. 
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